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ABSTRACT

EXPLORING THE RELATIONSHIP BETWEEN DIETARY SELF-MONITORING
WITH A MOBILE APP AND WEIGHT CHANGE

By
Jason Payne
May 2020

Dissertation supervised by Dr. Melanie Turk
Background: Approximately 70% of the adult population in the United States
has overweight or obesity and increased risk for developing chronic diseases. Dietary
self-monitoring adherence using a paper diary is associated with weight loss; however,
few studies have examined this association with dietary self-monitoring apps. Objectives:
1) explore if an association exists between app-based dietary self-monitoring and weight
change among adults with overweight or obesity and 2) explore the relationships between
the frequency, consistency, and completeness of self-monitoring and weight change.
Methods: Participants self-monitored dietary intake for 8 weeks using the app Calorie
Counter by FatSecret. Participants were assigned a daily calorie goal to achieve a onepound weight loss per week. Frequency was measured by the percentage of days that any
self-monitoring occurred; consistency was the recording of any dietary intake on ≥ 3 days
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each week; completeness was the recording of ≥ 50% of the weekly calorie goal. Data
were analyzed with paired sample t-test and linear regression. Results: The sample [N =
90, mean (M) age = 42 ± 10 years (SD)] was employed (100%), primarily female
(96.7%), White (90%), and married (63.3%) with a Bachelor’s or Associate’s degree
(60%). A significant mean difference [t (89) = 6.59, p < .001] was found between
baseline and 8-week weight (M = -3.26 ± 4.70 lbs.). Linear regression analysis revealed a
significant association [F (1, 88) = 7.18, p = .009] between total weeks of consistently
self-monitoring (M = 4.44 ± 2.77) and percent weight loss (M = -1.54% ± 2.26%); a
significant association (F (1, 88) = 6.42, p = .013] was also found between the frequency
of self-monitoring (M = 50.14% ± 33%) and percent weight loss. Conclusions: Results
suggest that consistent and frequent app-based dietary self-monitoring is associated with
weight loss. Clinicians may wish to emphasize these aspects of self-monitoring when
providing weight loss counseling. Future research should investigate if less stringent selfmonitoring requirements, such as three days per week, support self-monitoring adherence
and weight change.
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Dissertation Proposal
SPECIFIC AIMS
Approximately 70% of the adult population in the United States (U.S.) has obesity
and/or overweight, which increases the risk of developing heart disease, stroke, type II
diabetes mellitus, and cancer.1,2 Standard obesity treatment is comprised of
comprehensive lifestyle interventions that include a combination of diet therapy, exercise,
and behavior modification.3 Dietary self-monitoring with a paper diary is one of the most
commonly used behavior modification techniques in standard obesity treatment. 4,5
Dietary self-monitoring for weight management includes documenting the details of
dietary intake such as foods and beverages consumed with calorie amounts and timing of
consumption.6,7 Greater adherence to dietary self-monitoring using a paper diary has been
associated with weight loss in studies that implement comprehensive lifestyle
interventions.7-9 More frequent self-monitoring of fat and caloric intake, 10 increased
consistency of self-monitoring,11-13 and increased completeness of self-monitoring14
using paper diaries have been associated with weight loss. Adherence to dietary selfmonitoring declines over time, however, and barriers to using a paper diary include the
perception that self-monitoring is tedious, diary misplacement, manually writing dietary
self-monitoring entries, and lack of immediate feedback.7,15
Dietary self-monitoring via mobile phone applications (apps) is an appealing
alternative to conventional self-monitoring techniques, with convenient features, such as
free or low cost, instant access to extensive nutrition information databases, and
immediate feedback.16 A limited amount of research studies, many with short durations,
have examined weight loss apps.9,17 Few studies have examined the relationship between
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adherence to a dietary self-monitoring app and weight loss. 18 Moreover, the criteria used
to define adherence to dietary self-monitoring in behavioral obesity treatment tend to
differ between studies.7 A recent literature review19 suggests that there is no consensus
for defining adherence to dietary self-monitoring with apps, which is consistent with
adherence to dietary self-monitoring as a whole.7 Dietary self-monitoring apps on mobile
phones are being used by the public20 and clinicians are recommending these apps to
patients,21 even though the evidence base for the use of dietary self-monitoring apps in
weight loss is limited.9
Thus, there is a need to study the relationships between app-based dietary selfmonitoring and weight change, and adherence to dietary self-monitoring with an app and
weight change in adults who have obesity and/or overweight. Examining the relationship
between adherence to app-based dietary self-monitoring and weight change is a first step
toward determining if this relationship is beneficial, similar to the relationship between
adherence to dietary self-monitoring with a paper diary and weight loss. This longitudinal
study will explore this association through the collection and analysis of self-reported
dietary intake and weight self-monitoring data over a prospective eight week period from
adults who have obesity and/or overweight. A sample of 96 adults with obesity and/or
overweight who are trying to lose weight will be recruited from a large health system in
an urban Midwestern community. The specific aims of this proposal are:
Aim 1: Among adults who have obesity and overweight, and using a dietary selfmonitoring app, is there an association between app-based dietary self-monitoring and
weight change at eight weeks?
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Aim 2: To explore the relationships between the frequency, consistency, and
completeness of dietary self-monitoring with an app and weight change at eight weeks in
adults who have obesity and/or overweight.
Knowledge gained from this study will contribute to the development of a foundation for
educating clinicians and patients about the use of dietary self-monitoring apps to lose
weight.
SIGNIFICANCE
Obesity as a Public Health Problem
Approximately 70% of the adult population in the U.S. has overweight (body
mass index [BMI] > 25 kilograms/meter2 [kg/m2]) or obesity (BMI > 30 kg/m2).2 Each 5
kg/m2 increase in BMI above 25 kg/m2 is associated with an increased risk of developing
one or more of the leading causes of death such as coronary artery disease, stroke, type II
diabetes mellitus, cancer, and chronic kidney disease. 22-24 Obesity and overweight in
adulthood are associated with an increase in all-cause mortality and a decrease in life
expectancy ranging from two to four years in persons with a BMI of 30 to 35 kg/m 2 to
eight to ten years in persons with a BMI of 40 to 45 kg/m2.22-24 Secondary to the
persistent prevalence of obesity and overweight in adults, related sequelae, and associated
decreases in life expectancy, it is beneficial to study strategies that may promote weight
loss and potentially decrease the prevalence of obesity and overweight. Self-monitoring is
a cornerstone of behavioral obesity treatment, and greater adherence to dietary selfmonitoring with a paper diary is associated with weight loss.7-9 The following sections
will discuss the concepts of dietary self-monitoring; mobile devices and dietary selfmonitoring apps; adherence to dietary self-monitoring; knowledge gaps; the proposed
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study; self-monitoring within the context of Social Cognitive Theory (SCT); and the
significance of the proposed research to nursing and public health.
Dietary Self-Monitoring
Standard obesity treatment includes a combination of diet therapy, exercise, and
behavior modification.3 Dietary self-monitoring with a paper diary is one of the most
commonly used behavior modification techniques in weight loss treatment. 4,5 Dietary
self-monitoring for weight management includes documenting the details of dietary
intake such as foods and beverages consumed with calorie amounts and timing of
consumption.6,7 A literature review of self-monitoring in weight loss found consistent
associations between dietary self-monitoring and weight loss across 15 studies.7 Yet,
dietary self-monitoring with a paper diary has been described as tedious and timeconsuming, and barriers to using a paper diary include diary misplacement, manually
writing dietary self-monitoring entries, referencing nutrition information in a printed
book, and lack of immediate feedback.15
Mobile Devices and Apps
Dietary self-monitoring apps on mobile devices offer convenient features, such as
free or low cost options, barcode scanning of pre-packaged food items instead of manual
data entry, and instant access to extensive nutrition databases. 6,16 Mobile devices are
portable computing systems that can perform nearly all the functions of larger, traditional
computing systems and apps are software programs that operate on mobile devices. 9
Most Americans (95%) own a mobile phone and the majority of mobile phone users
(77%) own a smartphone.25 The use of mobile devices and apps to manage health
conditions is increasing, as 58% of mobile phone users have downloaded a health-related
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app; fitness and dietary self-monitoring apps are the most commonly downloaded. 20,26
Having obesity has been significantly correlated (p < .05) to downloading a health app.20
After recording dietary self-monitoring data into an app, immediate feedback regarding
calories, nutrient intake, and progress toward goal achievement is commonly provided in
food and calorie records, charts, and graphs. 27
Adherence to Dietary Self-Monitoring
Dietary self-monitoring with an app is associated with increased self-monitoring
adherence compared to using traditional strategies, such as a paper diary. 28-30 The term
adherence describes the degree to which an individual implements a behavior that is
congruent with healthcare provider instructions or recommendations. 6 There is no
consensus for defining adherence to dietary self-monitoring as a whole, particularly with
apps.7,19 A recent literature review found that adherence to dietary self-monitoring with
an app is operationally defined in empirical weight loss intervention studies as a specific
recorded amount of calorie intake, the frequency of dietary self-monitoring, or
combinations of both.19 Considering the lack of consensus for assessment of adherence,
and that the amount of adherence associated with weight loss is unknown, 7 this review
suggested the study of multiple indicators of adherence to dietary self-monitoring using
apps, and their respective relationships with weight loss. 19
The frequency, consistency, and completeness of dietary self-monitoring are
indicators of adherence.31 Frequency has been defined as the percentage of days over the
course of a study that participants were adherent to dietary self-monitoring,32,33 while
consistency has been defined as completion of greater than or equal to three daily selfmonitoring records per week. 31 Although the frequency of self-monitoring has been
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associated with weight loss, one previous study found that the association between high
total frequency of self-monitoring with paper diaries and reduced weight was moderated
by weekly consistency of self-monitoring.31 In several studies that implemented personal
digital assistants for dietary self-monitoring, completeness was defined as the recording
of at least 50% of each participant’s individualized weekly calorie intake goal. 4,8,34-36
Frequent self-monitoring of fat and caloric intake,10 increased consistency of selfmonitoring, 11-13 and increased completeness of self-monitoring14 using paper diaries have
been associated with weight loss.
Few studies have examined the relationship between adherence to a dietary selfmonitoring app and weight loss,18 although one study found that adherence to dietary
self-monitoring with a PDA mediated the effect of feedback frequency on weight loss. 35
Examining the relationships between the frequency, consistency, and completeness of
dietary self-monitoring with an app and weight change can provide a clearer
understanding of the relationship between adherence to dietary self-monitoring and
weight loss. Examining the association between adherence to dietary self-monitoring
with an app and weight change is a first step toward determining if this relationship is
beneficial, similar to the relationship between dietary self-monitoring with a paper diary
and weight loss.
Knowledge Gaps
A limited number of research studies have examined the use of dietary selfmonitoring apps in weight loss.7,9 Few studies have examined the relationship between
adherence to dietary self-monitoring with an app and weight loss in adults who have
obesity and/or overweight.18 To my knowledge, no studies have examined the
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relationships between the frequency, consistency, and completeness of dietary selfmonitoring with an app and weight change in adults with obesity and/or overweight.
The Proposed Study
The proposed study will examine the relationships between app-based dietary
self-monitoring and weight change, and adherence to dietary self-monitoring with an app
and weight change. Critical aspects that this study will examine are the relationships
between the frequency, consistency, and completeness of dietary self-monitoring with an
app and weight change. Participants will be asked to self-monitor dietary intake and
bodyweight via a dietary self-monitoring app. Self-reported height and weight has been
found to be accurate, valid, and reliable,37-41 including data from participants who were
severely overweight.37 The duration of this study will be eight weeks. Though dietary
self-monitoring apps offer convenient features,16 adherence to a dietary self-monitoring
app begins to decline after approximately one month. 42,43 One study demonstrated a
decrease in weight that favored the intervention group (Estimated mean [EM] = 3.18%,
standard error [SE] = 0.38) over the control group (EM = 2.22%, SE = 0.37) at the end of
eight weeks,44 but this result did not reach statistical significance. At the end of the study,
23% and 21% of the control and intervention groups, respectively, achieved clinically
significant weight loss ( > 5% of bodyweight) though there was no statistically significant
difference in these percentages between groups. 44 Another study with a eight week
duration found an average weight loss of 3.5 pounds, with no statistically significant
differences between the intervention and control group. 45
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Social Cognitive Theory (SCT) Guiding Research
Bandura’s SCT 46 will be the guiding theoretical framework in this study for the
examination of the relationship between dietary self-monitoring with an app and weight
change in adults who have obesity and/or overweight. Self-regulation is one of the key
concepts in SCT that aids the accomplishment of positive outcomes (weight loss) through
enduring short-term negative consequences (burden of dietary self-monitoring and
reductions in caloric intake) in anticipation of a desirable goal (expected weight loss).
Self-regulation is achieved through the process of self-monitoring, setting goals,
feedback, self-reward, self-instruction, and social support. An established self-regulation
skillset is one of the best predictors of favorable weight outcomes. 47 Self-monitoring is
defined as paying attention to the details of one’s own specific behavior, and recording
these details.7,48 The accuracy and consistency of self-monitoring are postulated as
requirements to change health behavior.7,48 SCT emphasizes the interaction between
people and their environments, and proposes that human behavior is the outcome of the
interaction of personal, behavioral, and environmental influences. 48 SCT acknowledges
that the environment shapes behavior and people adapt the environment for their own
purposes. In accordance with SCT, adults who have obesity and/or overweight interact
with dietary self-monitoring apps on mobile devices to self-monitor dietary intake during
weight loss attempts. Participants adapt the environment and choose their preferred tools
for self-monitoring and how to use them. Please see Figure 1 for the proposed
relationships between variables.
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Significance to Public Health and Nursing
Approximately 70% of the adult population in the U.S. has obesity and/or
overweight,2 Most Americans (95%) own a mobile phone and the majority of mobile
phone users (77%) own a smartphone.25 The use of mobile devices and apps to manage
health conditions is increasing, as 58% of mobile phone users have downloaded a healthrelated app; fitness and dietary self-monitoring apps are the most commonly
downloaded.20,26 Having obesity has been significantly correlated (p < .05) to
downloading a health app.20 In addition to increased public use of mobile devices and
apps, the Clinician Apps Survey found that 62% of clinicians working in diabetes and
weight management settings recommended apps for dietary self-monitoring and agreed
that apps were superior to traditional methods of dietary self-monitoring,21 though the
evidence base regarding the use dietary self-monitoring apps to lose weight is limited.9,27
Considering the ubiquity of mobile devices and smartphones, the increased use of healthrelated apps by the public (particularly individuals with obesity), and clinician
recommendations to implement dietary self-monitoring apps, it is necessary to determine
if app-based dietary self-monitoring is associated with weight change, and if adherence to
dietary self-monitoring with an app is associated with weight loss in the same manner as
with a paper diary.
According to the American Association of Nurse Practitioners49,50 nurse
practitioners are experts in health promotion and disease prevention who identify health
risks and prescribe pharmacologic and non-pharmacologic treatments for acute and
chronic diseases. Obesity and/or overweight are chronic diseases and risk factors for
other chronic diseases. It is difficult for nurse practitioners to advise patients who have
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obesity and/or overweight about the decision to use a dietary self-monitoring app to lose
weight, or to educate patients about the degree of dietary self-monitoring with an app that
is sufficient to lose weight. Knowledge developed from this dissertation will further
understanding of the relationship between dietary self-monitoring apps and weight
change. This knowledge can then contribute to the development of a foundation for
making evidence-based practice decisions about implementing dietary self-monitoring
apps for weight loss, and educating clinicians and patients about using dietary selfmonitoring apps to lose weight.
INNOVATION
The proposed study is innovative in that this study: 1) will examine the
relationship between app-based dietary self-monitoring and weight change in adults who
have obesity and/or overweight, 2) to my knowledge, is the first to describe the
relationships between the frequency, consistency, and completeness of dietary selfmonitoring with an app and weight change in adults who have obesity and/or overweight
using SCT as a guiding framework, and 3) is the first to use a publicly available dietary
self-monitoring app with a healthcare professional companion database that syncs to
participant self-monitoring data to study adherence to dietary self-monitoring. Examining
the relationship between adherence to dietary self-monitoring with an app and weight
change is a first step toward determining if this relationship is beneficial, similar to the
relationship between adherence to dietary self-monitoring with a paper diary and weight
loss. Dietary and weight self-monitoring data will be synced in real time from the
commercial dietary self-monitoring app Calorie Counter by FatSecret (hereafter referred
to as Calorie Counter) to Fatsecret Professional. Calorie Counter is the only free
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commercial publicly available dietary self-monitoring app with a professional
counterpart, Fatsecret Professional, that permits monitoring and export of client data by a
health professional.51,52 Using the Fatsecret Professional software permits collection of
all of the participants’ self-reported dietary self-monitoring data for the entire study
period, instead of only snapshots of data at discrete points in time. Knowledge developed
from this study will further understanding of the use of dietary self-monitoring apps in
weight loss, and the relationship between adherence to dietary self-monitoring and weight
loss.
APPROACH
Preliminary Data
A phenomenological pilot study was conducted that described the lived
experiences and meaning of the use of weight management technology by adults with
obesity and/or overweight.53 Participants described using weight management apps for
monitoring calorie intake and expenditure in weight loss attempts; however, participants
described alternating periods of self-monitoring with periods of decreased or absent selfmonitoring and subsequent weight fluctuations, including weight regain. This
information informed development of the first specific aim that questions if a relationship
exists between dietary self-monitoring with an app and weight change. Participants
described data entry into an app as a labor-intensive burden and a deterrent to dietary
self-monitoring. This information informed the second specific aim that explores the
relationships between the frequency, consistency, and completeness of dietary selfmonitoring with an app (considering the convenient features that apps offer) and weight
change.
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Research Design
The proposed longitudinal study will explore the relationship between adherence
to dietary self-monitoring with the Calorie Counter app and weight change in 96 adults
who have obesity and/or overweight. Participants who have obesity and/or overweight
will be recruited from a large health system in an urban Midwestern community. This
recruitment strategy is feasible for this study, as three previous weight loss studies that
implemented dietary self-monitoring apps recruited participants through worksites. 54-56 A
gatekeeper within the health system will send out study fliers via an email listserv to
employees and students within the health system, and will post a link to the study flier
under announcements and a copy of the study flier within a slide on the landing page of
the health system’s intranet. Fliers will also be placed in specific locations as designated
by the health system. Participants will be asked to record dietary intake data daily and
bodyweight at baseline and weekly using Calorie Counter over a prospective eight week
period, beginning on the Monday after the signed informed consent document is received.
Participants will receive the Daily Health + Wellness Newsletter that contains nutrition
health and wellness tips, authored by the Cleveland Clinic,57 via their respective study
Gmail accounts. Participant data will be collected by the principal investigator (PI) via
Fatsecret Professional. Using SCT as a framework, the study will examine the
relationship between adherence to dietary self-monitoring via Calorie Counter and
weight change. The frequency, consistency, and completeness of dietary self-monitoring
with an app will be explored. Providing incentives to participants is common in weight
loss studies, although no definitive conclusions exist regarding the relationship between
material incentives, attendance, and weight loss in weight management intervention
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studies.58,59 Participants will receive a $20 Amazon e-gift card via e-mail after
completing self-reported bodyweight measures at baseline and at the end of eight weeks.
Setting
This study will be conducted via the Calorie Counter and Fatsecret Professional
mobile platforms with adults who have obesity and/or overweight who will be recruited
from a large health system that serves the communities within Franklin County, Ohio.
The percentage of adults in Franklin County who have obesity (30.7%) is more than the
national average (27.6%) and obesity is identified as the first priority health need of
Franklin County residents.60 In Franklin County 55% of the obese population resides
within 10 zip codes and obesity rates range between 4.5% to 6.9% in each zip code. In
Franklin County, obesity affects 1) 76% of females and 24% of males, 2) 41% of adults
age 18-39 years and 48% of adults age 40-64 years, and 3) 43% of Whites, 19% of
Blacks, and 35% of people who declined to disclose race. 60
Participants will be recruited from Mount Carmel Health System, which is
comprised of 10,000 employees and 2,000 physicians who serve 1 million patients
annually in Central Ohio.61 Mount Carmel is one of the largest integrated health systems
within the community and provides care via four hospitals, primary care and specialty
physician offices, community outreach sites, and many additional facilities. 61
Additionally, Mount Carmel is a member of Trinity Health, one of the largest Catholic
healthcare systems in the U.S., and has received national recognition in clinical
performance and patient experience. Mount Carmel has one of Ohio’s largest colleges of
nursing.61 Participants will be recruited from Mount Carmel Health System to selfmonitor dietary intake and weight with the Calorie Counter app, which is one of the top
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10 most downloaded dietary self-monitoring apps in the U.S. Google Play Store, with
more than 10 million downloads, and has a public review rating of 4.4 out of 5.0. 52
Sample
The sample will consist of adults who have obesity and/or overweight and are
willing to use the Calorie Counter app for dietary self-monitoring to attempt weight loss.
Inclusion criteria includes 1) adults age 18 and over with overweight (BMI 27.0-29.9
kg/m2) or obese weight status (BMI > 30.0 kg/m2 ) with the ability to read, write, and
understand the English language; 2) access to a mobile device with internet service
capable of downloading and using Calorie Counter; 3) willing to use Calorie Counter to
self-monitor weight and dietary intake; 4) answers yes to the following question: “Are
you interested in losing weight?”; 5) access to a scale; and 6) weight stable (no loss or
gain >25 lbs. for the past 6 months). Exclusion criteria includes 1) diagnosed medical
conditions that influence body weight (e.g., ascites, diabetes, eating disorder, renal
failure, schizophrenia, congestive heart failure, cancer); 2) history of bariatric surgery; 3)
pregnant and/or breastfeeding women; 4) planning to become pregnant in the next 8
weeks; and 5) change in medications in the past 6 months (exclusion is dependent upon
type of medication, such as Victoza, Adipex, Sertraline, corticosteroids, weight loss
supplements, atypical antipsychotics, and Food and Drug Administration [FDA]
approved weight loss drugs]).
Sampling Procedures
Approval by both the Mount Carmel Health System Institutional Review Board
(IRB) and the Duquesne University IRB will be completed before recruitment activities
begin. The PI will develop fliers that describe the purpose of the research study;
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eligibility criteria; participant commitments (self-monitoring of diet and weight with an
app); a link to a welcome page for the study in Qualtrics; and contact information of the
PI. A gatekeeper within the health system will send out study fliers via an email listserv
to employees and students within the health system, and will post a link to the study flier
under announcements and a copy of the study flier within a slide on the landing page of
the health system’s intranet. Fliers will also be placed in specific locations as designated
by the health system. Potential participants who are interested in the study may click on
the link in the study flier directly to begin the sampling process and/or contact the PI via
telephone or email. The PI will create a survey in Qualtrics (accessible by the link on the
flier) with questions about inclusion and exclusion criteria, informed consent, and
demographics. The survey will be designed so that inclusion and exclusion criteria
questions must be completed before informed consent, and informed consent questions
must be completed before demographics questions. This survey will also provide contact
information for the PI, the Mount Carmel Health System IRB, and the Duquesne
University IRB. In the Survey Options menu within Qualtrics, the Prevent Ballot Box
Stuffing option will be activated, which restricts potential participants from taking the
survey (inclusion and exclusion criteria, informed consent, and demographics questions)
more than once.62 Additionally, skip logic within Qualtrics will be implemented, so that if
a potential participant affirms that they have an exclusion criterion, such as congestive
heart failure, or selects I do not wish to participate in the informed consent questions, the
survey will automatically end. The PI will activate an email trigger 62 to receive a
notification each time that a potential participant completes the survey in order to prevent
rescreening of a participant who does not meet inclusion criteria.
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Once eligibility has been determined, potential participants will be able to view
the study details via the informed consent document in Qualtrics. Potential participants
will be informed that participation in the study is strictly voluntary and can be
discontinued at any time for any or no reason without any repercussions, and that
choosing to participate or not to participate in the study will have no effect on the care
received at the health system or on health insurance premiums. Potential participants will
be informed of all the study procedures, all the potential risks and benefits of
participation, and that all participant information is kept confidential. In the informed
consent form, participants will give consent for the PI to access their dietary and
bodyweight self-monitoring data via Fatsecret Professional. The informed consent form
will contain PI contact information and potential participants will be advised that they
may contact the PI and ask any questions at any time before, during, or after completion
of study requirements. Participants will electronically sign the informed consent form
prior to beginning the study via an electronic version of the informed consent in
Qualtrics. Participants will receive a copy of the informed consent as a PDF file via
email. The PI will retain a copy of the informed consent in a secure password protected
hard drive and/or a locked drawer.
Data Collection Procedures
After informed consent has been obtained, participants will complete a brief
survey developed by the PI with demographic questions via Qualtrics (Appendix).
Calorie Counter requires an email address to sign up to use the app. Free email accounts
through Gmail with unique passwords will be created for each individual participant in
advance for facilitating the setup of participant Calorie Counter accounts. Each email

16

account will not contain any participant identifying information. For example, a Gmail
address for the first participant could be duqcalorie1@gmail.com. From the Calorie
Counter website, the PI will enter the study Gmail addresses for participants and then
proceed with setting up each individual participant’s Calorie Counter account.
Participants will be assigned a Calorie Counter member name similar to their respective
study Gmail address (e.g., Duq Calorie1). Calorie Counter requires that the following
information is entered during account setup: self-reported baseline bodyweight, height,
gender, activity level, goal weight, and weekly weight loss goal.51 Self-reported baseline
bodyweight, height, and gender will be obtained from each participant’s demographic
survey. The activity level for each participant will be set to sedentary, according to
manufacturer recommendations.51 Each participant’s weekly weight loss goal will be set
to one pound per week, which is consistent with current behavioral obesity treatment. 63
Considering the weekly weight loss goal and the eight week duration of the study, goal
weight will be 8 pounds (3.63 kg) less than baseline weight. After entering this
information, Calorie Counter calculates an individualized recommended daily maximum
calorie intake goal that displays on the participant’s app dashboard; calorie goals will be
recorded for each participant in Excel.
A unique password will then be entered that the participant can change after the
first login. Calorie Counter requires a birthdate for account setup, and a generic date of
birth will be entered that is consistent with each participant’s age (not the participant’s
actual date of birth). The option for opting out of communications from Calorie Counter
will be selected so that no communications occur between each participant’s study Gmail
address and Calorie Counter. In Calorie Counter, the Allow Comments function will be
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turned off and the Share Settings will be set to private. No information will be entered in
the bio section of Calorie Counter. Participants will be advised not to change anything in
the Settings menu in their respective Calorie Counter and Gmail accounts.
During Calorie Counter account setup, the PI will send a link to each individual
participant’s corresponding Calorie Counter account from the invite new client function
of Fatsecret Professional. The PI will click on the My Professionals button in the
participant’s Calorie Counter account, and then the accept button to accept the invitation
request from Fatsecret Professional. After clicking the get started button in Calorie
Counter, account setup by the PI is complete. At this point, participants are ready to selfmonitor dietary intake in Calorie Counter and the PI is set up to monitor data and export
reports. Participants will be asked to self-monitor all food and fluid intake consumed at
meals and between meals on a daily basis; and weight at baseline and on a weekly basis.
Participants will be referred to a pre-existing video tutorial about the basics of how to use
Calorie Counter (Fat Secret App Demo) that is available via YouTube.64 The participants
will begin self-monitoring dietary intake and weight via Calorie Counter on the
following Monday after informed consent is received.
Fatsecret Professional automatically generates a daily summary report and a
weekly summary report (Monday through Sunday) of self-monitoring data recorded by
each participant in Calorie Counter and sends to the health professional (the PI) via
email. The weekly summary report includes Calorie Counter member names (e.g., Duq
Calorie1), the total number of days during the week that dietary self-monitoring was
recorded, the average amount of calories consumed per day, current weight, the number
of pounds yet to lose to achieve weight goals, the specific day(s) that weight was
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recorded (with the weight measurement), and the total amount of calories,
macronutrients, and micronutrients consumed per day in the past week. 51 All of the data
required to address the specific aims of the proposed study are in the weekly summary
report. Additionally, the daily summary report includes the member name of each
participant (e.g., Duq Calorie1) and each participant’s total self-reported intake of
calories, proteins, fats, carbohydrates, and names of foods and fluids recorded, as well as
each participant’s total self-reported amount of exercise and weight recording for the
previous day.51 Excel reports from Fatsecret Professional contain raw data; the data will
then be organized according to study variables.
The PI will also be able to access all recorded dietary and weight self-monitoring
data for each participant in Fatsecret Professional. Each participant will have a unique
member name in the Fatsecret Professional client list, such as Duq Calorie1. The PI can
click on the display name of each participant individually to access data for download.
The following data are available in Fatsecret Professional: self-reported weight history,
calorie intake, macronutrient intake (fats, proteins, and carbohydrates), micronutrient
intake (sugar, protein, fiber, cholesterol, sodium, potassium, saturated fat,
polyunsaturated fat, monounsaturated fat) number of foods eaten, and unique days of
dietary recording. Data of the afore-mentioned variables are available by day, week, and
month. Additionally, data are organized by meal type (breakfast, lunch, dinner, and
snacks), such as: number of foods eaten at each meal, average number of calories per day
by meal type, the total number of days that each meal type was recorded, and the
frequency of foods consumed. Customizable reports of the afore-mentioned variables for
each participant can be exported to Microsoft Excel. Data cannot be viewed in Fatsecret
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Professional after a rolling three month time period. Upon completion of data collection,
the PI will disconnect from study Calorie Counter accounts via Fatsecret Professional.
Participants will be advised that if they want to continue on with Calorie Counter, that
they change their password and that they may change their user settings.
Variables and Instruments
Demographic Variables. The PI will create a data collection form in Qualtrics
based upon the National Institute of Nursing Research (NINR) common data elements to
collect demographic information of participants.65 The following demographic variables
will be examined: gender; race; ethnicity; highest educational level completed;
employment status; age; and marital or partner status. Baseline weight will be selfreported in pounds, and baseline height will be self-reported in feet and inches. Baseline
BMI will be calculated using the formula 65: weight (pounds) divided by height (inches) 2
multiplied by the conversion factor 703; BMI will be expressed in kg/m2.3 Overweight
will be defined as a BMI of 27.0 to 29.9 kg/m2 and obesity will be defined as a BMI
greater than or equal to 30 kg/m2.22 Several studies have found that self-reported height
and weight is accurate, valid, and reliable37-41 including data from participants who were
severely overweight.37
Indicators of Adherence to dietary self-monitoring.
Frequency of Self-Monitoring. Frequency will be defined in the proposed study
for each participant as the total number of days that any dietary self-monitoring occurred
over the duration of the study,33 further described as the percentage of days that any selfmonitoring occurred during the course of the proposed study. 30,32,33
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Completeness of Self-Monitoring. Six studies have defined adherence to dietary
self-monitoring with a PDA based upon completion of self-recording an individualized
weekly calorie goal; individuals who recorded 50% or more of their individualized
weekly calorie goal were adherent, while individuals who recorded less than 50% of their
individualized calorie goal were non-adherent.4,8,34-36,66 Burke, Styn, Sereika, Conroy, Ye,
Glanz, Sevick, Ewing4 found that weight loss was increased for participants who were
adherent. After completion of app setup, Calorie Counter calculates an individualized
recommended daily maximum calorie intake goal. In the proposed study, completeness of
dietary self-monitoring will be defined as the recording of 50% or more of the
individualized weekly calorie goal (complete) and recording less than 50% of the
individualized weekly calorie goal (incomplete).4,8,34-36
Consistency of Self-Monitoring. Increased consistency of self-monitoring with
paper diaries11,13,31 and online journals12 have been associated with weight loss,
particularly if increased consistency of self-monitoring is present early in a weight
management program.12 This relationship has not been examined with self-monitoring
using an app. In one study, the consistency of self-monitoring was defined as completion
of greater than or equal to three daily self-monitoring records per week.31 One study
suggested self-monitoring on 75% of total study days11 to elicit weight loss. The total
number of days that any dietary self-monitoring occurred per week 67,68 will be described
and used in determining the consistency of self-monitoring. Thus, the consistency of selfmonitoring will be operationally defined in the proposed study as the recording of greater
than or equal to three days of dietary self-monitoring per week (consistent) and the
recording of less than three days of dietary self-monitoring per week (inconsistent).
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Bodyweight and BMI. The weight loss goal for each participant will be eight
pounds less than baseline bodyweight (one pound per week), which is consistent with
current behavioral weight loss treatment.63 Each participant’s weekly calorie goal will be
calculated automatically by Calorie Counter at the end of setup. Thus, each participant’s
weight goal will be 8 pounds (3.63 kg) less than baseline bodyweight. Weight change
will be expressed in pounds. Change in bodyweight from baseline to eight weeks will be
converted to percentage of weight change (dependent variable). Final BMI will also be
calculated.
Data Analysis
Data Management. The Fatsecret Professional Daily Summary and the Fatsecret
Professional Weekly Summary reports that will be automatically received via the PI email
address will be copied into a word file each week, and stored on a password-protected
external hard drive. Data will be transcribed from the Fatsecret Professional reports to an
Excel spreadsheet organized by each participant’s uniquely created member name, week
of self-monitoring (e.g. week 1, week 2, etc.), and study variables. The PI will compare
data from Fatsecret Professional reports to PI-generated reports to check for any
transcription errors immediately after transcription. Upon completion of data collection,
the data will be exported from Microsoft Excel into the Statistical Package for the Social
Sciences Statistics (SPSS) 25.0 69; variables will be reconfigured into their final format,
and data will be analyzed with descriptive and inferential statistics.
General and Demographic Analysis. Frequency distributions and bar graphs
will be constructed to analyze and describe nominal and ordinal variables. The measures
of central tendency (mean, median, mode, range and standard deviation) skewness,
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kurtosis, histograms, and boxplots will be used to analyze and describe continuous ratio
level variables. Descriptive statistics will be used to analyze and describe characteristics
of the sample: gender, race, ethnicity, highest educational level completed, employment
status, age, marital status, baseline height, baseline weight, and baseline BMI. The
demographics of participants who self-monitor dietary intake and bodyweight will be
compared to the demographics of participants who dropout of the study. A dropout will
be considered a participant who does not perform any self-monitoring during the study, a
participant that only self-monitors bodyweight without any dietary self-monitoring, or a
participant who has expressed desire to discontinue their participation in the study. Data
from participants who formally withdraw from the study will not be used in the specific
aims analysis. Separate data analyses will be performed for both study completers
(participants that record a baseline bodyweight, dietary intake, and a bodyweight at eight
weeks) and all study participants (excluding those who formally withdrew from the
study). Data analysis for all study participants will be performed with intention-to-treat
analysis using baseline weight values carried forward.4,8,32,54-56,70 This is a conservative
approach that assumes no change from baseline.
Analysis of Specific Aims. Aim 1 will test the association between the use of
Calorie Counter to self-monitor dietary intake and the amount of weight change at eight
weeks. Statistical significance will be determined with a p value set at < .05 (two- tailed
tests).71 Final bodyweight will be subtracted from baseline bodyweight to determine a
new variable, change in weight. Change in weight will be divided by baseline body
weight and multiplied by 100 to determine percentage of weight change. A dependent
samples t-test may be used when means are computed for the same sample of participants
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at two points in time, such as before and after an intervention. 71 In the proposed study,
one group of participants will engage in app-based dietary self-monitoring (intervention),
with self-reported bodyweight measured at baseline (pre-intervention) and eight weeks
(post-intervention). This within-subjects analysis requires testing the difference between
two means, mean baseline bodyweight and mean final bodyweight in the same sample of
participants; thus a dependent (paired) samples t-test with a 95% confidence interval is
appropriate.71 The two groups in a dependent samples t-test are comprised of the same
participants and sampling fluctuation is lower because the characteristics of participants
that affect sampling variation have a similar effect on both means (baseline bodyweight
and final bodyweight), controlling for inter-participant variation.71
Assumptions for t-tests include that cases have been independently and randomly
sampled in both populations; the outcome variable is normally distributed in both
populations; and that the two population variances are equal (homogeneity of variance). 71
The Kolmogorov-Smirnov and Shapiro-Wilk tests will be used to examine normality.72
Levene’s test for equality of variances will test for homogeneity of variance; if
statistically significant (p < .05), then separate variances will be assumed.71 The t-test is
robust if the assumptions for normality and homogeneity of variance are violated, if
sample sizes are large (> 40 participants per group).71 If the assumptions of the linear
model are violated and the afore-mentioned conditions are not met, then a Bootstrap t-test
or Wilcoxon signed-rank test are alternatives for analysis.72
Aim 2 will explore the relationships between the frequency, consistency, and
completeness of dietary self-monitoring with an app (independent variables) and amount
of weight change at eight weeks, with statistical significance set at p < .05. The
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consistency of self-monitoring (inconsistent [0], consistent [1]), and the completeness of
self-monitoring (incomplete [0], complete [1]) will be coded as categorical binary
variables. The frequency of self-monitoring will be a continuous variable, measured as
the total days of self-monitoring during the course of the study, and further described as
the percentage of completed days of self-monitoring (the total number of days that selfmonitoring occurred, divided by the total number of possible days in the study, and
multiplied by 100). Using the statistical decision making algorithm developed by Field72
and considering the presence of three independent (predictor) variables (one continuous
and two categorical), and one dependent (outcome) continuous variable, multiple linear
regression is appropriate for this analysis. Before the independent variables are entered
into the multiple regression model, the association between each independent variable
and percent weight change at eight weeks will be analyzed with simple linear regression.
Specifically, the percent of weight change at eight weeks will be regressed on the
frequency (total days of self-monitoring), consistency, and completeness of selfmonitoring. Each independent variable will be entered into the multiple regression
equation simultaneously, as all of the independent variables are considered equally
important to addressing this specific aim, and none of the independent variables are
thought to cause another independent variable.71
Multiple linear regression includes the following assumptions: a linear
relationship between the dependent (outcome) and independent (predictor) variables;
multivariate normality (residuals are normally distributed); the independent variables are
not highly correlated with each other (multicollinearity); and homoscedasticity (the
variance of error terms are similar across the independent variables). 71,72 Boxplots and
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histograms will be created to determine the presence of outliers and to examine the
distribution of frequency of dietary self-monitoring and weight change at eight weeks.71
Q-Q scatterplots will be constructed to determine if the relationships between percent
weight change at eight weeks and the frequency, consistency, and completeness of
dietary self-monitoring are linear.72 Collinearity statistics and residuals will be examined
for the independent variables, including: Variance inflation factor (VIF) (approximate
value of 1), tolerance (approximately.20 or above), Mahalanobis distance, Cook’s
distance (value less than 1), and centered leverage values. 72 Regression standardized
residual versus predicted value scatterplots will be conducted to determine if the
assumption of homoscedasticity is met.71 The Durbin-Watson test will be used to
determine if residuals are uncorrelated (value of approximately 2). If assumptions are
met, the regression analysis will be run, and residuals will also be analyzed. If
assumptions are violated, then a bootstrapped regression may be used for analysis. 72
Power Analysis and Sample Size
A priori power analysis was conducted with G*Power version 3.1.9.2, 73 using
Linear multiple regression: fixed model, 𝑅2 deviation from zero. In order to achieve
power of .80, with an alpha level of p < .05, effect size of .15 (medium effect size), one
continuous predictor variable and two categorical predictor variables, and a two-tailed
test, 77 participants will be needed for the study. Previous weight loss studies with
dietary self-monitoring apps that ranged from eight weeks to three months have
experienced attrition rates ranging from 10% to 24%. 44,45,55 Thus, the ideal sample size
for this study is 96 participants to compensate for a possible 24% attrition rate and still
achieve power of .80.
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Limitations
This study will have several limitations. First, all of the data will be self-reported
instead of objectively measured. Second, the duration of the study will only be eight
weeks, and any conclusions about the relationships of app-based dietary self-monitoring
and weight change, and the frequency, consistency, and completeness of dietary selfmonitoring and weight change from the study can only be made in the context of the first
eight weeks of dietary self-monitoring with an app. Third, participants will be from a
non-randomized convenience sample from one specific area in Ohio, which limits
generalizability of findings.
Potential Problems and Strategies to Address
Recruitment of enough participants may be a problem. Multiple sources for
recruitment have been identified within the health system. Weight loss studies of similar
duration have had problems with attrition. Each participant will receive a $20 gift card at
the end of the study after self-monitoring dietary intake and bodyweight at eight weeks.
Additionally, to account for attrition, the recruitment plan exceeds the number of
participants needed to reach 80% power by 24%. The process for setup of the Calorie
Counter app is complicated, so the PI will complete setup of the app for each participant.
Then, the only participant responsibilities are self-monitoring dietary intake daily and
bodyweight weekly over the study’s eight week duration. There will likely be a large
amount of data to manage. Data collection from Fatsecret Professional for each
participant will be streamlined once a week to avoid any data entry fatigue or errors in
organizing and transcribing the data.
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Protection of Research Participants
Approval for the proposed study will be sought from the Mount Carmel Health
System Institutional Review Board (IRB) and the Duquesne University IRB. During the
informed consent process, participant responsibilities will be clearly described using
language that participants can easily understand. Participants will be aware that
participation is completely voluntary and that anyone may withdraw from the study at
any time for any or no reason. Participants will have the contact information of the PI,
faculty advisor, and the Duquesne University IRB Chair for any questions about the study
or participant rights and responsibilities. Each participant will be given a unique user
name in Calorie Counter that is not related to their contact information in any way, in
order to protect confidential information. Additionally, each participant will have their
own unique password for their Gmail and Calorie Counter accounts. Setting up Calorie
Counter in this manner clearly separates study accounts from participant identifiers. Data
in Fatsecret Professional becomes unavailable three months after the day it was
recorded, and thus data collected from participants will automatically become
unavailable. There are no foreseeable risks associated with the proposed study other than
those encountered in daily life, as the use of Calorie Counter to self-monitor dietary
intake and weight, and the tutorial videos discussed in this proposal are available to the
public for free. If participants exhibit signs of acute psychological or physical distress,
their participation in the study may be discontinued, and they may be either referred to
their primary care provider or a local urgent care or emergency room for evaluation and
treatment.
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Figure 1: Adapted from Bandura46 Social Cognitive Theory model of reciprocal
determinism and the relationships between bodyweight, use of a dietary self-monitoring
app, and the frequency, completeness, and consistency of dietary self-monitoring.
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ABSTRACT
Understanding how adherence to dietary self-monitoring with apps has been
defined is a first step towards examining the relationship between adherence and weight
loss. The purpose of this review was to explore how adherence to dietary self-monitoring
has been defined in the empirical literature that addresses weight loss app use by
overweight and obese adults. The integrative review method and the preferred reporting
items for systematic reviews and meta-analyses (PRISMA) guided this review. Scientific
databases (n = 5) were searched, which yielded 29 studies. Studies were screened,
evaluated for data quality, and then analyzed according to the constant comparison
method. Most studies were weak to moderate quality. Results indicated that adherence
was operationally defined in two ways. Adherence was defined as either adherent or nonadherent based upon the completion of recording a minimum amount of calorie intake or
a calorie amount within a specific range of calories. Another way that adherence was
defined was the frequency of dietary self-monitoring, which included the frequency of
dietary intake recording, interaction with apps, and the timing of recording. Some studies
defined adherence in both ways. Most included studies lacked diversity in study samples.
Until a consensus is reached, it may be prudent to study multiple indicators of adherence
to dietary self-monitoring using apps, and their respective relationships with weight loss.
Studies are needed that address the type and degree of adherence to dietary selfmonitoring with an app that is associated with weight loss in diverse populations.
KEY WORDS: Self-monitoring; Weight loss app; Mobile phone; Obesity; Adherence
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Research Snapshot
Research Question
What are the definitions of adherence to dietary self-monitoring in studies that
implemented dietary self-monitoring apps to facilitate weight loss among overweight and
obese adults?
Key Findings
This narrative review found that adherence was defined as either adherent or nonadherent based upon the completion of recording a minimum amount of calorie intake, or
a calorie amount within a specific range of calories. Another way that adherence was
defined was the frequency of dietary self-monitoring, which included the frequency of
dietary intake recording, the frequency of interaction with apps, and the timing of
recording.
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Practice Implications
PRACTICE IMPLICATIONS
What Is the Current Knowledge on this Topic?
Adherence to dietary self-monitoring with apps has been ill defined in weight loss
studies, and it is unclear whether dietary self-monitoring with apps is associated with
weight loss.
How Does this Research Add to Knowledge on this Topic?
Adherence to dietary self-monitoring with apps is defined in empirical weight loss
intervention studies as a recorded amount of calorie intake, the frequency of dietary selfmonitoring, or both.
How Might this Knowledge Influence Current Dietetics Practice?
Innovative methods of collecting objectively measured data with multiple
indicators of adherence are advised until a standard definition of adherence to dietary
self-monitoring with apps is reached.
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INTRODUCTION
Overweight (body mass index [BMI] > 25 kg/m2) and obesity (BMI > 30 kg/m2)
are associated with some of the leading causes of death in the United States (U.S.), such
as heart disease, stroke, type 2 diabetes mellitus, and some forms of cancer. 1-3 In 2014,
70% of the adult population in the U.S. was overweight or obese.4 Decreasing BMI is a
challenge, despite an abundance of weight loss interventions. 2 Regular dietary selfmonitoring is one component of multi-faceted weight loss intervention studies that has
been associated with weight loss.5 Self-monitoring, a construct in both Social Cognitive
Theory (SCT) and Self-Regulation Theory (SRT), is defined as paying attention to the
details of one’s own specific behavior, and recording these details.6-8 Within SCT and
SRT, self-monitoring is proposed as a prerequisite for self-evaluation, feedback, and selfreinforcement, which are necessary for goal achievement.6-8 Self-regulation and selfmonitoring skills (accuracy, consistency, and expedience of self-monitoring) are
postulated as requirements to change health behavior.6,8
Dietary self-monitoring using a paper diary combined with other weight loss
strategies has been associated with up to a 15% reduction in bodyweight in weight loss
intervention studies, and is considered a mainstay of successful weight loss and weight
maintenance.6,9,10 Adherence to dietary self-monitoring using paper diaries has been
shown to decrease over time, as this method can be time consuming, tedious, and void of
immediate feedback.6,9 Dietary self-monitoring via mobile phone applications (apps) is
an appealing alternative to conventional weight loss interventions, with convenient
features, such as free or low cost, barcode scanning of pre-packaged food items instead of
manual data entry, and personal tailoring.11 After recording dietary self-monitoring data
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into apps, immediate feedback regarding calories, nutrient intake, and progress toward
goal achievement is commonly provided in food and calorie records, charts, and graphs. 12
The use of mobile devices and apps to manage health conditions is increasing, as 58% of
mobile phone users have downloaded a health-related app13; fitness and dietary selfmonitoring apps are the most commonly downloaded. 13,14
Despite the convenient features that apps may offer, it is not well established if
dietary self-monitoring apps are associated with successful weight loss or weight
maintenance in the same manner as dietary self-monitoring using traditional paper
diaries.5,6,15 Designs of weight loss intervention studies may include only the app itself or
an app in combination with any number of additional weight loss interventions. 5 A
limited amount of research studies, many with short durations and modest results, have
examined weight loss apps.5,16 A 12-week17,18 and 14-week19 randomized controlled trial
each found significant differences in weight lost between the group who used a dietary
self-monitoring app and the control group, with mean weight losses of 2.2 kg and 1.44
kg, respectively. Similarly, a systematic review and meta-analysis found a significant
decrease in body weight in the app intervention group of -1.04 kg (95% CI -1.75 to -0.34;
I2 = 41%) compared to the control group.20
Adherence to dietary self-monitoring has been consistently associated with
increased weight loss across intervention studies.6 The frequency, consistency, and detail
of self-monitoring are indicators of adherence.21 Frequency has been described as the
total number of food records submitted21,22; consistency is noted as the number of weeks
that a participant completes a certain number of food records21,23,24 ; and detail has been
described as the completeness and accuracy of the information documented. 21,23 More
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frequent self-monitoring of fat and caloric intake,22 increased consistency of selfmonitoring, 24-26 and increased completeness of self-monitoring records have been
associated with weight loss.23 High consistency in combination with high frequency of
self-monitoring has been associated with weight loss,21 and this relationship was
mediated by achievement of daily calorie goals.21 Also, the process of self-monitoring is
linked to weight loss, rather than the detail included in dietary self-monitoring.27
The degree of adherence to dietary self-monitoring with apps that is necessary for
weight loss is unknown.5,6 Description of how adherence to dietary self-monitoring with
apps has been defined and measured in weight loss intervention studies has not been
widely discussed.6 To date, we have no knowledge of any studies that have synthesized
the different ways that adherence to dietary self-monitoring with apps have been
operationally defined in weight loss intervention studies. 6 Documenting the ways that
adherence to dietary self-monitoring with apps has been defined is important to further
examine the relationship between adherence to dietary self-monitoring with apps and
weight loss; understanding this relationship is necessary, so that healthcare professionals
can make evidence-based practice decisions about incorporating the use of dietary selfmonitoring apps into comprehensive weight loss plans.
The purpose of this narrative literature review is to document how adherence to
dietary self-monitoring has been described in the empirical literature that employs dietary
self-monitoring apps to facilitate weight loss in overweight and obese adults. The
following research question was asked: What are the definitions of adherence to dietary
self-monitoring in studies that implemented dietary self-monitoring apps to facilitate
weight loss among overweight and obese adults? The primary aim of this review is to
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establish a foundation for the definition of adherence to dietary self-monitoring with
apps, which is the first step toward comparing which types of adherence are related to
weight loss, and developing a standard definition that can be utilized across studies.
METHODS
Literature Search
The integrative literature review methodology consisted of problem identification,
literature search, data evaluation, data analysis, and presentation.28 In order to thoroughly
search the literature of the variety of healthcare professions that study the use of apps in
weight loss (psychology, nursing, public health, medicine, and the allied health
professions), a literature search was conducted in the following databases, under the
direction of a health sciences librarian: Cumulative Index for Nursing and Allied Health
Literature (CINAHL), PsycINFO, PubMed, Scopus, and SPORTDiscus (n = 5). Initial
test searches were conducted in CINAHL and PubMed with the following search terms:
self-monitoring, dietary intake, mobile apps, and obesity and overweight. Synonyms and
subject headings related to the search terms in CINAHL, PubMed, PsycINFO, and
SPORTDiscus were identified through an exhaustive search, and then added to the search
strategy (Table 1). Keywords that differed in meaning from one database to the next, in
such a way that the keyword was no longer congruent with the subject matter of this
review, were deleted from the search within the incompatible database. For example, the
descriptor term feedback in PsycINFO was defined as the return of information that can
subsequently affect cognition, perception, and behavior; the descriptor term feedback in
SPORTDiscus was defined as physical systems that regulate biological systems. Thus,
the term feedback was used in the PsycINFO search, but was not used in the
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SPORTDiscus search. The final literature search was performed on March 16, 2017. Peer
reviewed research studies were explored and no restrictions were placed on the type of
research design. Gray literature discovered in database searches (conference papers and
proceedings, and doctoral dissertations) were searched as well for descriptions of
adherence to dietary self-monitoring with apps.
Studies were included if they 1) were written in English; 2) were published from
January 1, 2007 to March 16, 2017 (the iPhone was released in 2007; modern apps were
not released until 2008, however, apps within personal digital assistants [PDAs] were
similar to modern apps) 6,29 ; 3) included adult participants (age 18 and over) classified as
overweight and/or obese; 4) described a dietary self-monitoring app for weight loss on a
mobile device; and 5) described adherence to dietary self-monitoring using an app.
Studies were excluded if obesity was a result of a genetic syndrome (e.g., Prader-Willi
syndrome), or if participants had conditions that affected BMI (congestive heart failure
and chronic renal failure). Initially, 1,686 studies were obtained from electronic database
searches. Duplicates (n = 453) were then removed. Remaining abstracts (n = 1,233) were
screened using Rayyan.30 The ancestry search technique was applied to the reference lists
of pertinent studies to identify potentially relevant studies that were not discovered during
electronic database searches, resulting in 26 additional abstracts. Rayyan screening and
manual screening of abstracts from the ancestry search excluded a total of 1,164 studies
that did not meet inclusion criteria, resulting in a total of 95 studies for full text review.
After a review of full texts, a total of 29 studies comprised the final sample. The figure
illustrates the document review process.
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Data Evaluation
All studies included in this review used quantitative methods, including two
studies that used mixed-methods approaches. The Quality Assessment Tool for
Quantitative Studies, a part of the Effective Public Health Practice Project, was used to
evaluate each study.31,32 Evidence for this tool’s construct and content validity, and testretest reliability, have been documented. 31 This tool is used to evaluate quantitative
studies according to sample selection; study design; recognition and treatment of
confounders; blinding; reliability and validity of data collection methods; and participant
withdrawals/dropouts. Each study in this review was rated as 1) strong (n = 4), 2)
moderate (n = 11), or 3) weak (n = 14).31 Table 2 illustrates the quality ratings assigned
to each of the studies.
Data Analysis
Data were analyzed using the constant comparison method that involves data
reduction, data display, data comparison, verification, and conclusion-drawing.33 Data
related to this review’s purpose and research questions were extracted from each of the
included studies as illustrated in Table 2: purpose, research design, theoretical
framework, study length, sample, type of mobile device/app used, how self-monitoring
data were collected, definition of app adherence, and quality rating. This literature review
matrix table facilitated iterative comparison between studies for recognition of common
themes and patterns, which were then verified by re-examination of the extracted data
within the original sources.
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RESULTS
Characteristics of Sample Studies
Table 2 illustrates the results of this literature review. Most of the studies were
conducted in the United States (n = 21), followed by the United Kingdom (n = 3),
Australia (n = 3), Japan (n = 1), and Singapore (n = 1). Some studies had multiple
purposes, however, the four main purposes of the studies were: 1) description of the
relationships between dietary self-monitoring apps, participant characteristics, and
lifestyle-related behaviors; 2) discussion of the evolution, feasibility, and pilot testing of
newly developed dietary self-monitoring apps; 3) evaluation of the effects of dietary selfmonitoring apps on weight loss and lifestyle-related behaviors; and 4) comparison of
weight loss interventions using dietary self-monitoring apps to a control or standard of
care group, and/or another weight loss intervention group. Research designs used to
address these purposes were the randomized controlled trial (n = 11), followed by
nonexperimental (n = 6), quasi-experimental (n = 6), secondary analysis (n = 4), and
mixed methods (n = 2) designs. Three studies were within unpublished dissertations,34-36
and one study was a conference paper.37 Social Cognitive Theory, also known as Social
Learning Theory, was the most frequently occurring theoretical framework within studies
(n = 12), followed by Self-Regulation Theory (n = 6), Self-Determination Theory (SDT)
(n = 2), and the Transtheoretical Model (TTM) (n =2). Multiple theoretical frameworks
were also included within several studies (n = 8). The majority of studies (n = 15) did not
identify a theoretical framework. The shortest study duration was 7 days (2 nonexperimental studies)38,39 and the longest study duration was 24 months (2 randomized
controlled trials).9,40
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Sample sizes varied as much as study durations, ranging from 6 participants in a
small non-experimental study41 to 365 participants in a large randomized controlled
trial.40 Three studies42-44 included obese adults exclusively, and four studies included
participants with coexisting type 2 non-insulin dependent diabetes mellitus.37,39,41,45
Participants ranged in age from 18 to 75 years and were predominantly white females
(51.8% to 100% of participants). In contrast, three studies recruited predominantly male
participants.39,43,46 The most frequently represented minority population was comprised of
individuals who were black.34-37,40,42,44,47-49 Additional minority groups represented
included: Asians (Chinese, Japanese, Indian, and Malay), 39,47 Hispanic/Latino,35,47 Native
American,44,47and Pacific Islanders.47 PDAs were used in studies from 2007 to 2013, and
smartphone apps were primarily used in studies from 2013 to 2017.
Synthesis of Findings
The following common themes from extracted data were synthesized and
categorized based on the research questions: adherence operationally defined as a
recorded amount of calorie intake, and adherence operationally defined as the frequency
of dietary self-monitoring. The first theme reflects adherence as the detail, accuracy, and
completeness of dietary self-monitoring, and the second theme reflects adherence as the
consistency and/or frequency of dietary self-monitoring. Each of these themes is
explained in the following sections. Some studies utilized more than one definition of
adherence, thus the total amount of studies under each theme does not sum to the
combined total amount of studies in this review.
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Adherence Operationally Defined as a Recorded Amount of Calorie Intake.
Several studies (n = 11) defined adherence to dietary self-monitoring with an app
as a recorded amount of calorie intake, either as a minimum calorie requirement or a
specific range of calories. Adherence to dietary self-monitoring with an app was
operationally defined as a categorical variable in all of these 11 studies. 9,44,46,50-57
Participants in these studies were either considered adherent or non-adherent to dietary
self-monitoring. Six studies defined adherence to dietary self-monitoring with an app
based upon completion of self-recording of an individualized, weekly, calorie goal; an
individual who recorded 50% or more of their individualized weekly calorie goal was
counted as adherent.9,46,50-53 Similarly, one study defined adherence as the percentage of
weeks that participants recorded an amount of dietary intake that met individual calorie
goals.56 The minimum amount of calories recorded that counted as adherent in the studies
reviewed ranged from 500 to 800 calories. 46,54,55,57 Two studies defined adherence as a
range of calories; if the amount of calories consumed per day was within a specified
calorie range, the participant was considered adherent for the day. 54,57 Shay et al.46 and
Thomas and Wing44 were the only studies that defined adherence to dietary selfmonitoring in terms of both the amount of calories recorded (greater than or equal to 800
calories per day/50% of calorie goal per day, respectively) and the frequency of dietary
self-monitoring (two foods or beverages per day/three meals per day, respectively). One
study categorized the range of recorded calories required for adherence by sex.44 Thus,
adherence to dietary self-monitoring with an app was measured categorically and defined
as the self-recording of a specific minimum amount of calorie intake, or a specified
amount of calorie intake that was within a specified calorie range.
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Adherence Operationally Defined as the Frequency of Dietary Self-Monitoring.
The majority of studies (n = 20) defined adherence to dietary self-monitoring as
the frequency of dietary intake self-monitoring, which includes: 1) the frequency of
dietary intake recording (n = 15), 2) the frequency of interaction with the app (logging
into or opening the app, or app usage) (n = 8), and 3) the timing of recording (n = 2).
These studies operationalized adherence to dietary self-monitoring with an app as either a
continuous or categorical variable.34-49,58-61 Four studies utilized more than one definition
of adherence according to the frequency of dietary self-monitoring.39,44,59,60 Several
studies counted adherence to dietary self-monitoring with an app as the recording of any
dietary intake on a daily or weekly basis,35,45,48,49,58 or the recording of a minimum
number of meals,37,44 or food and beverages46 per day. The quantity of complete and
incomplete days or weeks of dietary self-monitoring was often compared, which resulted
in percentages that represented adherence for the duration of the studies. 36-39,41-43,59 For
example, one study monitored the number of dietary intake entries for each day on a
weekly basis; a ratio of the total number of days that dietary self-monitoring was
recorded was compared to the total number of possible days in the study, which resulted
in a percentage that represented the adherence rate for each group. 42
Frequency of interaction with the app, including logins or opening the app, and
the total number of days of app usage were also ways to define adherence. 34,40,47,60,61 For
example, one study counted the total number of logins for an entire sample, and then
calculated an average monthly login rate, and cumulative login rate, for the whole study
duration, which represented overall sample adherence. 47 Data on the timing of dietary
intake recording used to define adherence consisted of: 1) the timing of recording of
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dietary intake in relation to when a meal started,39 2) the app screens that participants
viewed,59,60 and 3) the duration of app use in minutes and the time of day the app was
used.60 For example, one study assessed the time that dietary intake was recorded and the
time that the start of the associated meal was recorded, and determined how much of a
time interval had passed between the two recorded times. 39 This time interval gave an
estimate of how long it took for dietary self-monitoring to be recorded after the beginning
of a meal. Another study found a significant correlation between the amount of weight
lost and both the frequency of using an instrumented paper diary and the number of diary
entries recorded within 15 minutes of opening the diary. 62 Thus, adherence defined as the
frequency of dietary self-monitoring moves beyond the self-recording of caloric intake
and utilizes technology to assist in objectively measuring self-recorded data.
DISCUSSION
The purpose of this narrative literature review was to document how adherence to
dietary self-monitoring has been described in the empirical literature that employs dietary
self-monitoring apps to facilitate weight loss in overweight and obese adults. This
literature review examined how adherence to dietary self-monitoring with apps was
defined in 29 studies of various research designs. Each study defined adherence to dietary
self-monitoring as the recording of a specific amount of calorie intake, or the frequency
of dietary self-monitoring, or both. Less than half of the reviewed studies included a
theoretical framework and no studies directly defined adherence to dietary selfmonitoring with an app based upon any specific theory. Although 29 studies were
identified in this review, several studies were by the same authors. Several studies that
included both SCT and SRT were based on a large randomized controlled trial by Burke
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et al.,9 which was guided by SCT and SRT; studies that evolved from this trial defined
adherence to dietary self- monitoring the same way (self-recorded dietary intake greater
than or equal to 50% of individual dietary intake goal) as the original study. This finding
illustrates that only a small number of researchers have examined adherence to dietary
self-monitoring with apps.
Several studies defined adherence as a binary variable, in which participants could
be classified as adherent or non-adherent based upon achieving, or not achieving, a
requirement. However, this classification is limited to a yes/no response, and information
regarding the degree of adherence to dietary self-monitoring is lost. For example, in
studies that defined adherence as a recorded dietary intake of at least 500 calories, a
participant who recorded 500 calories could be categorized at the same level of adherence
as a participant who recorded 1500 calories. It is unclear what level of detail is important,
as there is evidence that the accuracy23 and the consistency of dietary self-monitoring21,2426

are associated with weight loss. Participants in a study by Burke et al., were counted as

adherent if the amount of dietary intake recorded was greater than or equal to 50% of the
individual calorie goal per day.9 Thus, this means that a recorded dietary intake of 50%
of individual calorie goals counted the same as a recorded dietary intake of 100% of
individual calorie goals. One study found that defining adherence in terms of both the
frequency and the amount of dietary intake recording (recording of at least two food or
beverage items that summed to at least 800 calories per day) limited adherence results,
and proposed that the adherence rate would have been higher if this definition had not
been used.46
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Defining adherence as the frequency of dietary self-monitoring may also result in
lost information. Adherence defined as a minimum required number of meals per day
also could vary from a commercially prepared meal shake to a large holiday meal. For
example, a participant that consumed and recorded a commercial meal shake as a meal is
considered at the same level of adherence as a participant that recorded a meal that
consisted of a full holiday dinner. Counting the recording of any dietary intake for a
given day or week as adherent to dietary self-monitoring may drastically lower the
amount of dietary intake recording required for adherence. This definition may be
problematic because increased frequency of dietary self-monitoring22,63 as well as the
combination of high frequency and high intensity of self-monitoring21 have been
associated with weight loss. Defining adherence purely in terms of the number of logins
to an app presents more challenges, as it may be unknown what actions the app user
chose after logging in, and/or what app content was accessed. Moreover, for apps that
have an option to stay logged in, a user may be logged into an app for an indefinite period
of time, but may access (open) the app infrequently or very frequently. The importance of
knowing the number of logins and app content the user accessed is unclear because the
dietary self-monitoring process itself is what has been associated with weight loss.27
Strengths and Limitations
This review has several limitations. The amount of high quality evidence included
in this review was minimal. Pilot randomized controlled trials were included in the
randomized controlled trial design category. This “pilot” design was ill-defined, and may
have had a smaller sample size than a randomized controlled trial, and was
indistinguishable from a traditional randomized controlled trial according to the criteria
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from the Quality Assessment Tool for Quantitative Studies for the Effective Public
Health Practice Project.31 Several secondary analyses, non-experimental studies, and
quasi-experimental studies were included in this review, which have inherent limitations
secondary to study design.
This review also has several strengths. This review used an integrative literature
review design, which permits integration of studies of a variety of research designs. An
exhaustive search of the literature was performed, and studies from Europe, Australia,
and Asia were included in this review. Elements of a systematic review were
incorporated in this review, such as performing and documenting the literature search
according to the PRISMA guidelines. Quality of the reviewed studies was evaluated with
a valid and reliable data evaluation tool, and data were analyzed using the constant
comparison method.31,33
CONCLUSIONS
Implications for Practice
Obesity and overweight are frequently encountered health challenges that
clinicians in dietetics, primary care, and the allied health professions address with
patients. The use of dietary self-monitoring apps is already widespread among mobile
device users, though the evidence base regarding the use of these apps for weight
management continues to evolve. Dietitians and other health professionals may encounter
patients who have been using dietary self-monitoring apps in attempts to lose weight in a
variety of practice settings. Adherence to dietary self-monitoring is a mediator for weight
loss,52 but a considerable amount of variation was found in how adherence to dietary selfmonitoring with apps was defined and the amount and type of dietary self-monitoring
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that counted as adherent. Thus, it is challenging for clinicians to make recommendations
and give feedback to patients about being adherent to dietary self-monitoring with an app,
given the variation in how adherence is defined. This review helps to clarify the options
for defining adherence to dietary self-monitoring with an app.
Implications for Research
Several researchers utilized software that recorded participant actions within the
app.36,43,44,58-60 These capabilities permitted researchers to access data about the frequency
of dietary intake recording, and the time of day that other app features were viewed.
Wharton et al.,55 and Shaw et al.41 used the Fitbit and LoseIt! apps, respectively, to
download the times that dietary self-monitoring was recorded, or to receive automatically
generated reports about dietary intake via email, respectively. The data that can be
obtained through technology-assisted mechanisms has the potential to augment
traditional dietary recall methods and provide new, objectively measured information
about actual adherence to dietary self-monitoring.
Perhaps complicating the determination of a definition for self-monitoring
adherence is that the degree of adherence to dietary self-monitoring that is necessary to
achieve weight loss is unknown.6 Additionally, it is unknown if self-monitoring is just a
characteristic of being an adherent participant.23 Contamination with a control group
using dietary self-monitoring apps on their own was an issue in some studies, which may
have affected results.40,42,47,54 A limitation of the studies reviewed is restricted
generalizability, as most included studies lack diversity in study samples, e.g., most
participants were White females. This finding is congruent with what weight loss
intervention studies and prior literature reviews have reported, and indicates a need to
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study adherence to dietary self-monitoring using an app in more diverse populations,
such as men and ethnic minority groups.5,6 Half of the included studies did not identify a
theoretical framework that guided the research. Thus, opportunities for future research
exist, including: more theoretically-guided studies and studies that address the type and
degree of adherence to dietary self-monitoring with an app that is associated with weight
loss. Given the lack of research in adherence to dietary self-monitoring with an app, more
obesity research scientists are needed to study the relationships between dietary selfmonitoring with apps, adherence to self-monitoring, and weight loss.
Conclusions
This review suggests that there is no consensus for assessing dietary selfmonitoring adherence with apps. This finding is consistent with adherence to dietary selfmonitoring as a whole. 6 This review discusses the ways that adherence to dietary selfmonitoring has been defined in studies employing dietary self-monitoring apps to
facilitate weight loss in overweight and obese adults. Adherence to dietary selfmonitoring with apps is operationally defined in empirical weight loss intervention
studies as a recorded amount of calorie intake, the frequency of dietary self-monitoring,
or both. Dietary self-monitoring using apps is still in its early stages of development.
Further research examining the relationships between various definitions of adherence to
dietary self-monitoring with apps, and dosages of adherence associated with weight loss,
is necessary. With the advent of new technology, it may be prudent to use innovative
methods of collecting objectively-measured data with multiple indicators of adherence to
dietary self-monitoring using apps.
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Figure 1: Preferred reporting items for systematic reviews and meta-analyses flow
diagram indicating the number of records screened, included, and excluded in this
narrative review to determine the definitions of adherence to dietary self-monitoring in
studies that implemented dietary self-monitoring applications to facilitate weight loss in
overweight and obese adults. CINAHL = Cumulative Index to Nursing and Allied Health
Literature. Adapted from Moher and colleagues.64
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Table 1: Keyword terms used within scientific database searches in the literature search to determine the definitions of adherence to
dietary self-monitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese
adults.

69

Dietary Intake
Caloric restriction
Diet
Diets
Dietary intake
Dieting
Diet’s
Diet reducing
Diet therapy
Eating
Eating behavior
Energy density
Energy intake and
evaluation
Feeding behavior
Food consumption
Food habits
Food intake
Food preferences
Nutrition

Self-Monitoring
Ambulatory monitoring
Behavior modification
Behavior change
Diet record
Energy intake and evaluation
Feedback
Food intake and evaluation
Health behavior
Health self care
Monitoring
Nutritional assessment
Patient self monitoring
Primary prevention
Self assessment
Self care
Self care agency
Self control
Self evaluation
Self management
Self monitoring
Self regulation
Self report

Mobile Apps
Android (Google, Inc.)
Appa , applications, appsb
Camera, cell phone, cellphone
Cellular phone, cellular telephone
Cellular device
Digital health, digital health technology
Fitbit, fitness trackers (Fitbit, Inc.)
Handheld computers, hand held computer
Handheld device, hand held device
Handheld technology, hand held technology
IPad, IPhone, IPod (Apple, Inc.)
Mobile, mobile applications, mobile apps
Mobile health, mhealthc, m-healthd
Mobile device, mobile electronic device
Mobile phone, mobile technology
MP-3e player
Palmpilot (Palm, Inc.), palm pilot
Personal digital assistant, PDAf
Photo, picture
PocketPC g, pocket PC h
Podcast, Remote consultation
Short Message Service, SMSi
Smartphone, smart phone
Telehealth, telemedicine
Text messaging
Wearable sensors.

Obesity and Overweight
Adipose tissue distribution
Body mass index
BMIj
BMI reduction
Body fat
Body fat distribution
Body size
Bodyweight
Body weight changes
Body weight maintenance
Bodyweight regulation
Nutritional status
Obese
Obesity
Overweight
Overweight persons
Prevention of obesity
Waist circumference
Waist to hip ratio
Weight, weight control
Weight loss
Weight loss maintenance
Weight maintenance
Weight management
Weight reduction
Weight reduction programs

aapp

= application.

bapps
c

= applications.

mhealth = mobile health.

dm-health
e

= mobile health.

MP-3 = Motion Picture Expert Group Audio Layer 3.

f

PDA = personal digital assistant.

gpocketPC
hPC

= pocket personal computer.

= personal computer.
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iSMS

= short message service.

jBMI

= body mass index.

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring appsa to facilitate weight loss in overweight and obese adults.
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Acharya
et al.50

To compare
dietary selfmonitoring
methods
(paper diary
versus PDAb)
and associated
dietary
changes

Secondary
analysis of a
randomized
controlled trial

Parent
Obese and
study: 24 overweight
months
adults

United
States

71

Parent study:
Social
Cognitive
Theory and
SelfRegulation
Theory
Groups:
PDA
Paper
recording

Six
month
data
analyzed
for this
study

Population and
Sample
Characteristics

(N = 192)
Age: 18-59
Female (84%)
Caucasian
(78%)
BMIc (kg/m2 f )
(Md = 34.0,
± 4.5)
Mean BMI
range: 29.5 to
38.5 kg/m2

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Palm Tungsten
E2e PDA

Adherence measured
as a binary variable on
a weekly basis.
Consumption of
greater than 50% of
weekly calorie goal
counted as adherent
for the week.

3h

Software:
Dietmate Prof and
CalculFit g

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Allen
et al.42

To evaluate
the feasibility,
acceptability,
and efficacy
of
theoreticallybased
behavioral
interventions
delivered by
mobile phone
to decrease
calorie
consumption
and increase
physical
activity

Pilot
randomized
controlled trial

Six
months

Obese adults

Participant-owned Average number of
smartphones
diet entries monitored
weekly. Ratio of the
i
Android OS
number of actual days
(Google, LLC)
that dietary selfmonitoring was
Apple OS (Apple, recorded compared to
Inc.)
the possible number of
available days in the
Dietary selfstudy.
monitoring
software

United
States

(N = 68)

72

Social
Cognitive
Theory

Age: 21-65

Groups:

Caucasian
(51%)
Black (49%)

Intensive
counseling
Intensive
counseling
plus
smartphone
Less intensive
counseling
plus
smartphone
Smartphone

Female (78%)

BMI (kg/m2 )
(M = 34.3,
± 3.9)
Mean BMI
range: 30.4 to
39.4 kg/m2

Definition of App
Adherence

Study
Quality
Rating31
2j

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Beasley
et al.57

To evaluate
the efficacy of
Dietmate Pro,
a PDA
app for
dietary selfmonitoring

Randomized
controlled trial

Four
weeks

Overweight and
obese adults

Palm Zire 21
PDAk

3

No theoretical
framework
identified

(N = 174)

Software:
Dietmate Pro

Groups:

Female: 140

Dietmate Pro

Dietmate Pro:
BMI (kg/m2 )
(M = 29.9, ±
4.3)
Mean BMI
range: 25.6 to
34.2 kg/m2

Acceptable daily
dietary intake ranged
from 500 to 3,500
calories for women
and 800 to 4,000
calories for men. If
dietary intake for any
day was within the
specified range, it
counted as one day of
completed dietary
intake. Adherence was
only examined for the
most recent three days
of dietary selfmonitoring at the end
of week one and the
end of week four of
the intervention. Thus,
only six days of
dietary selfmonitoring were
assessed for adherence
for each participant
during the study

United
States

73

Paper diary

Age: 40 to 64

Paper Group:
BMI (kg/m2 )
(M = 32.1,
± 4.4)
Mean BMI
range: 27.7 to
36.5 kg/m2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Bentley
et al.58

To discuss the
development
of an app that
automatically
finds trends in
long-term
wellness data
and to
describe the
results of a
pilot study,
and a
subsequent
trial, with the
refined app

Nonexperimental

Three
months

Participants
described as
diverse
participants
who are:
underweight, at
ideal weight,
overweight, and
up to 150
pounds
overweight
(obese)

Participant-owned One recorded dietary
smartphones
intake observation
counted as one day of
l
Health Mashups
dietary intake
App
recording

United
States

No theoretical
framework
identified
One group

74

No other
demographic
information
identified
(N = 60 )

Definition of App
Adherence

Study
Quality
Rating31
3

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Brindal
et al.59

To develop
and evaluate a
evidencebased weight
loss
intervention
delivered
through a
smartphone
app

Randomized
controlled trial

Eight
weeks

Overweight and
obese women

Participant-owned Participants received
smartphones
prompts to record
meal data. Adherence
No operating
was defined as a
system identified percentage of prompts
that were completed
Meal replacement by the end of the study
support app
Usage data tracked:
logins, page view,
dietary recording,
menu selection, and
data entered

Australia

75

No theoretical
framework
identified

(N = 58)

Groups:

Female:
(100%)

Intervention
group: partial
meal
replacement
program with
meal
replacement
support app
Control group:
app that
contains partial
meal
replacement
program
information

Age: 19 to 63

BMI (kg/m2 )
(M = 34.0)
Standard
deviation not
reported
BMI range:
26.0 to 43
kg/m2
No description
of ethnicity

Definition of App
Adherence

Study
Quality
Rating31
2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Burke
et al9

To determine
which of the
following
dietary selfmonitoring
methods was
more effective
in promotion
and
maintenance
of weight
loss: a PDA,
a PDA
with tailored
feedback, or a
paper diary

Randomized
controlled trial

Six
months

Overweight and
obese adults

Palm Tungsten
E2 PDA

1m

Social
Cognitive
Theory and
SelfRegulation
Theory

(N = 210)

Software:
Dietmate Pro and
CalculFit

Adherence was
measured weekly as a
binary variable; if the
participant recorded >
50% of their weekly
calorie goal, that
participant was
considered adherent
for the week

Groups:

Caucasian
(78.6%)

United
States

Age: 36.9 to
55.9

76

Female (84.8%)

PDA
PDA
plus feedback
Paper diary

BMI (kg/m2 )
(M = 34.01)
Standard
deviation for
whole sample
not identified
Mean BMI
range: 28.5 to
41.7 kg/m2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Burke
et al.51

To compare
adherence to
dietary selfmonitoring
using three
different
dietary selfmonitoring
methods
(PDA, PDA
with tailored
feedback, and
a paper diary)

Randomized
controlled trial

24
months

Overweight and
obese adults

Palm Tungsten
E2 PDA

1

Social
Cognitive
Theory and
SelfRegulation
Theory

(N = 210)

Software:
Dietmate Pro and
CalculFit

Adherence was
measured weekly as a
binary variable; if the
participant recorded >
50% of their weekly
calorie goal, that
participant was
considered adherent
for the week

Groups:

Caucasian
(78.6%)

United
States

77

To compare
the efficacy of
using each
method in
promoting
and
maintaining
weight loss

Age: 36.9 to
55.9
Female (84.8%)

PDA
PDA
plus feedback
Paper diary

BMI (kg/m2 )
(M = 34.01)
Standard
deviation for
whole sample
not identified
Mean BMI
range: 28.5 to
41.7 kg/m2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Carter et
al.54

To determine
the feasibility
of using an
app, My Meal
Mate,n for
weight
management,
and to
compare
dietary
recording
with the app
to website and
paper dietary
recording
methods

Pilot
randomized
controlled trial

Six
months

Overweight and
obese adults

HTC Desire
Smartphoneo

1

(N = 128)

Android OS

Age: 33 to 51

My Meal Mate
app

A complete day of
dietary selfmonitoring consisted
of recording > 500
calories, but < 5,000
calories

United
Kingdom

No theoretical
framework
identified

Female (77%)

78

Groups:
My Meal Mate
app
Website
Food diary
with caloriecounting book

Caucasian
(91%)
BMI (kg/m2 )
(M =34.0,
± 5.0)
Mean BMI
range: 29.0 to
39.0
kg/m2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Carter
et al.38

To evaluate
the app, My
Meal Mate, as
a possible
dietary
assessment
tool, and to
validate the
app against a
reference
measure (24
hour diet
recall)

Nonexperimental

Seven
days

Normal weight,
overweight, and
obese adults

HTC Desire
smartphone

Ratio of the number of
recorded entries
compared to the
number of possible
entries for the whole
study period

3

United
Kingdom

No theoretical
framework
identified

Android OS
(N = 50)
Age: 26 to 44

One group

79

Female (72%)
Caucasian
(82%)
BMI (kg/m2 )
(M =24.0, ±
4.0)
BMI 18.5–24.9
kg/m2 (64%)
BMI 25–29.9
kg/m2 (30%)
BMI > 30
kg/m2 (6%)

My Meal Mate
app

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Fukuo et
al.39

To examine
the accuracy
of dietary
selfmonitoring
data in a PDA
record,
compared
against data
recorded in a
24 hour
dietary recall
in nondiabetic and
type II
diabetic
participants
and to
examine the
feasibility of
using the
PDA food
record with
both groups of
participants

Nonexperimental

Seven
days

Normal weight
and overweight
adults

Zaurus SL-C3000
PDAp

Compliance was
calculated by dividing
the total meal
frequency recorded in
the PDA, by the total
meal frequency
recorded in the paper
diary (participants
recorded in both)

1

Japan

No theoretical
framework
identified
Groups:

80

PDA
group with
diabetes
PDA
group without
diabetes
No between
group
comparisons

(N = 44)
Age without
diabetes: 20.7
to 25.7(M =
23.2, ± 2.5)
Age with
diabetes: 42.9
to 62.7 (M =
52.8, ± 9.9)
Female: 25%
Japanese:
100%
BMI without
diabetes: (kg/
m2 ) (M = 21.1,
± 1.8)
BMI with
diabetes: (kg/
m2 ) (M = 25.5,
± 3.5)

Pre-loaded
photographs of
food and drink
items

The adherence rate
was calculated for
each participant by
dividing the total
number of recorded
dietary selfmonitoring entries
within 30 minutes,
within two hours, and
within six hours of a
meal starting time, by
the total meal
frequency for the
week

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Gilson et
al.43

To examine
chronic
disease risks
and the use of
a diet and
physical
activity selfmonitoring
app in
Australian
truck drivers

Nonexperimental

Five
months

Obese adult
men

Participant-owned The total number of
smartphones
dietary choices that
were monitored and
No operating
recorded each week
system identified

Australia

No theoretical
framework
identified

(N = 44)
Ethnicity not
identified

One group

81

Age: 37.7 to
57.3
No females
Males (100%)
BMI: 68% had
a BMI > 30
kg/m2

Jawbone UPq
activity tracker
and dietary selfmonitoring app

Definition of App
Adherence

Study
Quality
Rating31
3

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Goh
et al.45

To describe
the usage of
the iDATr app
among
patients with
type II
diabetes
mellitus in
Singapore,
and to identify
characteristics
associated
with each user
category

Nonexperimental

Eight
weeks

Normal weight,
overweight, and
obese adults

Participant-owned Adherence was
smartphones
defined as weekly use,
which was considered
Apple OS (30%)
the recording of any
food or exercise
Android OS
record during that
(70%)
week

Singapore

No theoretical
framework
identified
One group

(N = 84)
Age: 39.7 to
56.7

82

iDAT app
Female (49%)
Chinese (54%)
Malay (27%)
Indian (12%)
Other (7%)
BMI (kg/m2 )
(M = 29.1, ±
6.1)
Mean BMI
range: 23.0 to
35.2 kg/m2

Definition of App
Adherence

Study
Quality
Rating31
3

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Hales34

To test the
efficacy of a
mobile app
that targeted
social support
and selfmonitoring of
dietary intake,
weight, and
physical
activity,
against a
commercially
available selfmonitoring
app that tracks
diet and
physical
activity

Dissertation;
Randomized
controlled trial

Four
months

Overweight and
obese adults

Participant-owned The total number of
smartphones
days per week that
dietary selfAndroid OS
monitoring apps were
used
Social POD app

United
States

(N = 51)

83

Social
Cognitive
Theory and
SelfDetermination
Theory
Groups:
Experimental
group; Social
PODs app plus
theory based
podcasts
Comparison
group: Calorie
Counter by Fat
Secrett plus
theory based
podcasts

Age: 31.2 to
60.3 years
Female (82.5%)
Caucasian
(57.0%)
Black (39.2%)
BMI range:
27.9 to 43.5
kg/m2

Calorie Counter
by Fat Secret app

Definition of App
Adherence

Study
Quality
Rating31
1

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Hebden
et al.61

To determine
the efficacy of
a mobile
health
intervention
on body
weight, body
mass index,
and other
lifestyle
behaviors

Pilot
randomized
controlled trial

12 weeks

Normal weight
and overweight
adults (N = 51)

Participant-owned Adherence was
smartphones
defined as the total
number of logins to all
mhealth app
of the applications

Australia

Transtheoretical
Model

Age: 19.4 to
28.0
Females (80%)

84

Groups:
Intervention:
mhealthu
program
Control group

BMI range:
24.7 to 29.7
kg/m2
No other
demographic
information
identified

The mhealth
program
contained four
appsa that were
used for selfmonitoring of:
physical activity,
daily fruit and
vegetable intake,
weekly frequency
of fruit and
vegetable intake,
and energy and
fat content of
take-away meals

Definition of App
Adherence

Study
Quality
Rating31
1

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Jones36

To evaluate
the feasibility
and compare
the effects of
using a
dietary selfmonitoring
app and an
appetite selfmonitoring
app to
monitor food
intake and
appetite
ratings

Dissertation;
Quasiexperimental

Three
weeks

Normal weight
and overweight
women

The percent of days
monitored was the
ratio of the total
observed days
monitored for each
participant compared
to the number of days
in the study

2

Age: 19.3 to
24.94

iPod touch
(Apple, Inc.) with
either the dietary
self-monitoring
app or the
appetite selfmonitoring app
pre-installed

Female (100%)

Apple OS

United
States

No theoretical
framework
identified

(N = 87)

85

Groups:
Dietary selfmonitoring app
group
Appetite selfmonitoring app
group

Caucasian
(63.2%)
Asian (18.4%)
Black (12.6%)
Other (5.7%)
BMI (kg/m2 )
(M = 23.20,
± 3.87)
Mean BMI
range: 19.33 to
27.07
kg/m2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Laing et
al.47

To test the
influence of
My Fitness
Palv upon
weight loss
and blood
pressure in
patients from
two primary
care clinics

Randomized
Controlled
Trial

Six
months

Overweight and
obese adults

Participant-owned Each time a
smartphones
participant opened the
app, it counted as one
Android (OS)
login. The average
number of total logins
Apple (OS)
was how adherence
was defined.
My Fitness Pal
app

United
States

(N = 212)

86

Social
Cognitive
Theory and
SelfRegulation
Theory
Groups:
Standard
primary care
plus My
Fitness Pal
Standard
primary care

Age: 29 to 57.6
Female (73%)
Caucasian
(48%)
Hispanic and
Latino (33%)
Black (19%)
Asian (8%)
Native
American or
Pacific Islander
(2%)
BMI (kg/m2 )
(M = 33.4,
± 7.09)
BMI range:
26.31 to 40.5
kg/m2

Definition of App
Adherence

Study
Quality
Rating31
2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Morrison
et al.60

To examine
the influence
of a weight
management
app upon goal
engagement,
while
participants
were enrolled
in a webbased weight
management
intervention
(POWeRw),
and to
examine
usage and
participants’
perceptions of
the POWeR
Tracker app

Mixed
methods

Four
weeks

Normal weight,
overweight, and
obese adults

Participant-owned Adherence data
3
smartphones
included: frequency
(how many days the
Android OS
app was used, and
how many times each
POWeR Tracker
participant viewed or
completed app-based
LifeGuide
interventions), time of
software
day the app was
accessed, and duration
of app use (in minutes)

United
Kingdom

No theoretical
framework
identified

(N = 13)
Female (53.8%)

One group

87

POWeR
Tracker was
available to
participants
either in weeks
one and three
or in weeks
two and four

No other
demographic
information
listed
Age: 18-52
Mean BMI not
identified
BMI range:
23.69 to 38.51
kg/m2

Definition of App
Adherence

Study
Quality
Rating31

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

O’brien35

To obtain
preliminary
efficacy data
in adherence
to the LoseIt!y
app
To explore the
influences of
two weight
loss programs
(app-assisted
by itself and
internetassisted with
daily wellness
tips) upon:
blood
pressure,
pulse, blood
glucose, and
bodyweight in
Appalachian
women over
age 55

Dissertation;
Mixed
methods

12 weeks

Overweight,
obese, and
morbidly obese
adults

Participant-owned Adherence was
smartphones
measured as the
number of days per
Specific devices
week that participants
and operating
recorded any dietary
systems not
intake; further
identified
measured as the
frequency of logging
LoseIt! app
meals per week

United
States

Social
Cognitive
Theory

(N = 24)
Age: 57 to 83

88

Groups:
App-assisted
Internetassisted with
daily wellness
tips

Female:
(100%)
Caucasian:
(87.5%)
(Hispanic:
(4.2%)
Black (12.5%)
BMI (kg/m2 )
(M = 34.2, ±8)
Mean BMI
range: 26.2 to
42.2 kg/m2 ;
BMI range:
27.4 to 50.5
kg/m2

Definition of App
Adherence

Study
Quality
Rating31
2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Padhye
and
Wang37

To understand
the role of
mobile
technology in
facilitating
patient
adherence to
type of selfmonitoring
strategy when
selfmonitoring
multiple
behaviors.

Conference
paper; pilot
randomized
controlled trial

150 days

Overweight and
obese adults
with type 2
diabetes
mellitus

Participant-owned Dietary entries
smartphones
regarding meals,
calories, fats, and
Operating system carbohydrates were
not identified
combined into a
binary variable for
The Lose It! app
measuring adherence
was used for self- to dietary selfmonitoring of
monitoring. The value
diet, physical
of yes or one indicated
activity, and
that at least one meal
weight
was recorded on a
given day. Adherence
was calculated as a
ratio of days of dietary
self-monitoring
compared to the total
number of possible
days in the study.

United
States

No theoretical
framework
identified

(N = 22)

89

Age: 21 to 75
Groups:
Female: (69%)
Smartphone
group
Paper diary
group

Black: (75%)
No mean BMI
or mean BMI
range identified

Control group
BMI > 25.0
kg/m2

Definition of App
Adherence

Study
Quality
Rating31
3

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Shaw et
al.41

To develop
the
technology to
collect and
analyze
mobile health
data from
multiple
devices, and
to examine
the
consistency of
health app use
over time in
healthy and
chronically ill
individuals

Nonexperimental

Four
Weeks

Healthy

Healthy
individuals and
individuals with
at least one of
the following
conditions:
obesity,
diabetes, high
cholesterol, and
hypertension

Chronically ill

(N = 6)

Participant-owned The ratio of number of
smartphones
days out of seven days
that data was collected
Operating system from each device or
not identified
app; data on four of
seven days indicated
Four devices
adherence for the
week
Fitbitz diet app
Overall adherence was
Two data
calculated as the
transmission apps summed adherence of
from Fitbit that
each device across all
facilitate data
weeks divided by six
extraction from
participant
Adherence was further
devices
calculated between
healthy and
chronically ill
participants in the
same manner except
the number in each
category was divided
by three

United
States

No theoretical
framework
identified
Groups:

90

No other
demographic
information
identified

Definition of App
Adherence

Study
Quality
Rating31
3

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Shay et
al.46

To examine
the type of
diary
preference for
dietary and
exercise selfmonitoring,
and patterns
related to:
adherence,
self-efficacy,
and change in
body
composition

Quasiexperimental

12 weeks

Overweight and
obese adults in
the military

Tungsten/e2
Palm PDA

Recording at least two 2
food or beverage items
that totaled > 800
calories in one day
counted as adherent
for the day

United
States

SelfDetermination
Theory

Palm OS
(N = 73)
Age: 28 to 42

Groups:

91

Female (35%)
Paper diary
(not used as a
control group)

Caucasian
(88%)

Web-based
diary

BMI (kg/m2 )
(M = 33, ± 3.5)

PDA
diary

Mean BMI
range: 29.5 to
36.5 kg/m2

Calorie Kingaa
dietary software

Study
Quality
Rating31

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Svetkey
et al.40

To determine
the effect of
two mobile
health
interventions
upon weight
loss in young
adults

Randomized
controlled trial

24
months

Normal weight,
overweight,
class I obesity,
class II obesity,
severe obesity

Smartphones

Frequency of
interaction with the
CITY app (number of
interactions) per day

2

United
States

92

Social
Cognitive
Theory and the
Transtheoretical
Model

(N = 365)
Age: 25.1 to
33.7

Groups:
Female (69.6%)
CITYbb

app

CITY app plus
personal
coaching
Control group

Caucasian:
(56.2%)
Black: (36.2%)
Other: (7.7%)
BMI range:
24.9 to 62.4
kg/m2

Android OS
(CITY app)

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Thomas
and
Wing44

To determine
if processes
within
behavioral
weight loss
interventions
(selfmonitoring,
feedback, and
skills training)
could be
attained and
improved
through
smartphones

Quasiexperimental

Two 12week
periods

Obese adults

iPhone (Apple,
Inc.) (either
participant-owned
or studyprovided)

Participants using
Daily burn were
considered adherent
for the day if they
recorded their weight
and either recorded at
least three meals, or >
50% of their daily
calorie intake goal

3

United
States

No theoretical
framework
identified

(N = 20)
Age: 51.1 to
54.9 (M = 53.0,
± 1.9)

Apple OS

One group

93

Female: 95%
Caucasian:
(n = 17)
Black (n = 1)
Native
American:
(n = 1)
Other (n = 1)
BMI: (kg/m2 )
(M = 36.3,
±1.2)
Mean BMI
range: 35.1 to
37.5 (kg/m2 )

The Daily burn
appcc

Frequency of logins
The Health-ECalldd

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Turk
et al.52

To assess the
effects of
feedback
frequency
upon weight
loss, and to
determine if
adherence to
dietary selfmonitoring
mediates
these effects

Secondary
analysis of a
randomized
controlled trial

Parent
Overweight and
study: 24 obese adults
months
(N = 210)
Six
month
Age: 36.9 to
data for
55.9
this study
Female (84.8%)

United
States

94

Parent study:
Social
Cognitive
Theory and
SelfRegulation
Theory
Groups:

Population and
Sample
Characteristics

Caucasian
(78.6%)
BMI (kg/m2 )
(M = 34.01)

Paper
PDA
PDA
plus feedback

BMI range:
29.4 to 39.0
kg/m2

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Palm Tungsten
E2 PDA

Adherence was
measured weekly as a
binary variable; if the
participant recorded >
50% of their weekly
calorie goal, that
participant was
considered adherent
for the week

2

Software:
Dietmate Pro and
CalculFit

Adherence was
calculated for each
participant as the
number of completed
weeks of selfmonitoring for the
course of the study

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

TurnerMcGrievy
and Tate

To determine
if an
intervention
consisting of
podcasts,
dietary selfmonitoring
using a
mobile
device, and
mobile
support can
aid weight
loss

Quasiexperimental

Six
months

Overweight and
obese adults

Participant-owned
mobile devices:
iPhone, iPod
touch,
Blackberryee, or
another
compatible
smartphone

The number of days
per week that dietary
self-monitoring
occurred

2

49

United
States

Social
Cognitive
Theory

(N = 96)
Age: 31.5 to
43.3

Groups:

95

Female: (73%)
Podcast
Podcast plus
mobile app
(FatSecret app
and Twitter)

Apple OS
Caucasian:
(78%)
Black: (20%)
Other: (2%)
BMI range:
27.7 to 37.7
kg/m2

Android OS

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

TurnerMcGrievy
et al.48

To examine
the
relationship
between
dietary and
physical
activity selfmonitoring; to
examine if the
different
methods of
dietary and
physical
activity selfmonitoring
are related to:
selfmonitoring
frequency,
dietary
outcomes,
energy
expenditure,
BMI, and
body weight

Secondary
analysis of a
quasiexperimental
study

Parent
study:
six
months

Overweight and
obese adults

Participant-owned
mobile devices:
iPhone, iPod
touch,
Blackberry, or
another
compatible
smartphone

The number of days
per week that dietary
self-monitoring
occurred. Missing
days of dietary selfmonitoring on the
weekly survey
translated to zero days
of self-monitoring for
the week.

3

United
States

96

Parent study:
Social
Cognitive
Theory
Groups:
Website
Paper
Mobile app
Physical
activity selfmonitoring
groups:
Mobile app
No mobile app

(N = 85)
Age: 29.8 to
56.1
Female: (77%)

Apple OS
Caucasian:
(85%)
BMI range:
27.6 to
38.5kg/m2

Android OS

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Wang et
al.53

To examine
the mediation
effects of
social
problem
solving,
adherence to
dietary selfmonitoring,
and adherence
to exercise
selfmonitoring
upon weight
loss and
cardiometabolic risk
factors

Secondary
analysis of a
randomized
controlled trial

Parent
Overweight and
study: 24 obese adults
months
(N = 210)
12 month
data for
Age: 31.5 to
this study 55.9

United
States

97

Parent study:
Social
Cognitive
Theory and
SelfRegulation
Theory
Groups:
PDA
Paper diary
Participants
with daily
tailored
feedback;
participants
without daily
tailored
feedback

Population and
Sample
Characteristics

Mobile
Technology

Definition of App
Adherence

Study
Quality
Rating31

Palm Tungsten
E2 PDA

Adherence defined as
the proportion of
weeks that participants
adhered to dietary and
exercise selfmonitoring compared
to the total number of
study weeks

2

Software:
Dietmate Pro and
CalculFit

Female (84.8%)
Caucasian
(78.1%)
BMI (kg/m2 )
(M = 34.01,
± 4.49)
Mean BMI
range: 29.52 to
38.5 kg/m2

Adherence was
measured weekly as a
binary variable; if the
participant recorded >
50% of their weekly
calorie goal, that
participant was
considered adherent
for the week

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Wharton
et al.55

To compare
the feasibility
of dietary
selfmonitoring
using a
smartphone
app and the
memo
function of a
smartphone,
against a
paper diary

Quasiexperimental
pilot study

Eight
weeks

Overweight and
obese adults

Participant-owned One complete day of
smartphones
dietary self(iPhones)
monitoring defined as
recording > 800
Apple OS
calories of food intake

United
States

(N = 57)
No theoretical
framework
identified

98

Groups:

Age: 37.0 to
47.2
Females:
(73%)

App
Paper

No description
of ethnicity
included

Memo
Mean BMI for
total sample not
identified
Mean BMI
range: 27.9 to
32.7 kg/m2

LoseIt! app

Definition of App
Adherence

Study
Quality
Rating31
2

Table 2. Literature review matrix used in the constant comparison method to determine the definitions of adherence to dietary selfmonitoring in studies that implemented dietary self-monitoring apps to facilitate weight loss in overweight and obese adults
(continued).
Author
and
Country

Purpose

Design and
Theoretical
Framework

Study
Duration

Population and
Sample
Characteristics

Mobile
Technology

Definition of app
Adherence

Study
Quality
Rating31

Yon et
al.56

To examine if
the use of a
PDA
for dietary
selfmonitoring
would
facilitate
increased
frequency of
dietary selfmonitoring
and weight
loss

Quasiexperimental

Six
months

Overweight and
obese adults

Palm Zire 21
PDA

3

(N = 176)

Calorie King
software

Adherence defined as:
the number of weeks
that each participant
submitted their diary,
and percent of weeks
that participants
complied with calorie
goals

United
States

No theoretical
framework
identified

Age: 36.9 to
56.9

One group

99

Female:
(86.4%)
Caucasian:
(100%)
Mean BMI for
total sample not
identified
Mean BMI
range: 27.4 to
35.7 kg/m2

aapps

= applications.

bPDA
c

BMI = body mass index.

dM
e

= personal digital assistant.

= mean.

Palm Tungsten E2 (Palm, Inc.).

f

Dietmate Pro (version 1, 2003, Reston, VA: Personal Improvement Computer Systems).

gCalculFit
h3

= weak.

100

iOS
j2

software (Reston, VA: Personal Improvement Computer Systems).

= operating system.

= moderate.

kPalm

Zire (Palm, Inc.).

l

Health Mashups (Motorola Applied Research Center, Royal Institute of Technology, Humana, & Georgia Institute of Technology).

m

1 = strong.

n

My Meal Mate (Leeds, UK: X-Lab).

o

HTC Desire (HTC Corporation).

p

Zaurus SL-C3000 (Sharp Corporation).

qJawbone

UP (San Francisco, CA: Jawbone).

riDAT

= Interactive Diet and Activity Tracker (2011, Singapore, Health Promotion Board of Singapore).

s

Social POD = Social Pounds Off Digitally (Columbia, SC: Arnold School of Public Health Department of Health Promotion,
Education, and Behavior, University of South Carolina).
tCalorie
u

Counter by Fat Secret (Melbourne, Victoria, Australia: Fatsecret).

mhealth = Mobile Health.

vMy
w

Fitness Pal (Baltimore, MD: Under Armour).

POWeR = Positive Online Weight Reduction (Southampton, UK: University of Southampton).

x

LifeGuide software (Southampton, UK: University of Southampton).

yLose

It! (Boston, MA: FitNow, Inc.).
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Fitbit (San Francisco, CA: Fitbit, Inc.).

aaCalorie
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ccDaily

King software (El Cajon, CA: CalorieKing Wellness Solutions, Inc.).

= Cell Phone Intervention for You (Durham, NC: Duke University Medical Center).
Burn (Huntsville, AL: Daily Burn, Inc.).

ddHealth-E-Call
eeBlackberry

(Providence, RI: Warren Alpert Medical School of Brown University & The Miriam Hospital).

(Blackberry Limited).

Exploring the Relationship between Dietary Self-monitoring with a Mobile App and
Weight Change
ABSTRACT
Background: Approximately 70% of the adult population in the United States has overweight
or obesity and increased risk for developing chronic diseases. Dietary self-monitoring adherence
using a paper diary is associated with weight loss; however, few studies have examined this
association with dietary self-monitoring apps. Objectives: 1) explore if an association exists
between app-based dietary self-monitoring and weight change among adults with overweight or
obesity and 2) explore the relationships between the frequency, consistency, and completeness of
self-monitoring and weight change. Methods: Participants self-monitored dietary intake for 8
weeks using the app Calorie Counter by FatSecret. Participants were assigned a daily calorie
goal to achieve a one-pound weight loss per week. Frequency was measured by the percentage of
days that any self-monitoring occurred; consistency was the recording of any dietary intake on ≥
3 days each week; completeness was the recording of ≥ 50% of the weekly calorie goal. Data
were analyzed with paired sample t-test and linear regression. Results: The sample [N = 90,
mean (M) age = 42 ± 10 years (SD)] was employed (100%), primarily female (96.7%), White
(90%), and married (63.3%) with a Bachelor’s or Associate’s degree (60%). A significant mean
difference [t (89) = 6.59, p < .001] was found between baseline and 8-week weight (M = -3.26 ±
4.70 lbs.). Linear regression analysis revealed a significant association [F (1, 88) = 7.18, p =
.009] between total weeks of consistently self-monitoring (M = 4.44 ± 2.77) and percent weight
loss (M = -1.54% ± 2.26%); a significant association (F (1, 88) = 6.42, p = .013] was also found
between the frequency of self-monitoring (M = 50.14% ± 33%) and percent weight loss.
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Conclusions: Results suggest that consistent and frequent app-based dietary self-monitoring is
associated with weight loss. Clinicians may wish to emphasize these aspects of self-monitoring
when providing weight loss counseling. Future research should investigate if less stringent selfmonitoring requirements, such as three days per week, support self-monitoring adherence and
weight change.
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INTRODUCTION
Approximately 70% of the adult population in the United States (U.S.) has overweight
(body mass index [BMI] ≥ 25 kilograms/meter2 [kg/m2]) or obesity (BMI ≥ 30 kg/m2)1 and thus
increased risk for coronary artery disease, cancer, stroke, type II diabetes mellitus, and chronic
kidney disease.2,3 Standard obesity treatment includes dietary self-monitoring, which includes
documenting the details of dietary intake such as foods and beverages consumed with calorie
amounts and timing of consumption.4,5 Dietary self-monitoring with a paper diary is one of the
most commonly used behavior modification techniques in standard obesity treatment5-7 and
greater self-monitoring adherence is associated with weight loss. 5,8,9 The term adherence
describes the degree to which an individual implements a behavior that is congruent with
healthcare provider instructions or recommendations.4 More frequent self-monitoring of fat and
caloric intake,10 increased consistency of self-monitoring,11-13 and increased completeness of
self-monitoring14 using paper diaries have been associated with weight loss. Adherence to
dietary self-monitoring declines over time, however, and barriers to using a paper diary include
the perception that self-monitoring is tedious, diary misplacement, manually writing dietary selfmonitoring entries, and lack of immediate feedback.5,15
Dietary self-monitoring via mobile device applications (apps) is an appealing free or low
cost alternative to conventional self-monitoring techniques.16 Apps are software programs that
operate on mobile devices.9 After recording dietary self-monitoring data into an app, immediate
feedback regarding calories, nutrient intake, and progress toward goal achievement is commonly
provided.17 Most Americans (95%) own a mobile phone18 and 58% of mobile phone users have
downloaded a health-related app; fitness and dietary self-monitoring apps are the most
commonly downloaded.19,20
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A limited amount of research studies have examined weight loss apps,5,9,21 particularly
the relationship between adherence to a dietary self-monitoring app and weight loss.22 App-based
dietary self-monitoring is associated with increased self-monitoring adherence compared to using
traditional strategies, such as a paper diary.23-25 Yet, the criteria used to define adherence to
dietary self-monitoring in behavioral obesity treatment tend to differ between studies.5 A recent
literature review found that adherence to app-based dietary self-monitoring is operationally
defined in empirical weight loss intervention studies as a specific recorded amount of calorie
intake, the frequency of dietary self-monitoring, or combinations of both.26 This review suggests
that there is no consensus for defining adherence to dietary self-monitoring with apps,26 which is
consistent with adherence to dietary self-monitoring as a whole.5 Considering the lack of
consensus for assessment of adherence, and that the amount of adherence associated with weight
loss is unknown,5 this review26 suggested the study of multiple indicators of adherence to dietary
self-monitoring using apps, and their respective relationships with weight loss. The frequency,
consistency, and completeness of dietary self-monitoring are indicators of adherence.27
Frequency has been defined as the percentage of days over the course of a study that participants
were adherent to dietary self-monitoring,28,29 while consistency has been defined as completion
of greater than or equal to three daily self-monitoring records per week.27 In several studies that
implemented personal digital assistants (PDA) for dietary self-monitoring, individuals who
recorded 50% or more of their individualized weekly calorie goal were considered adherent,
while individuals who recorded less than 50% of their individualized calorie goal were nonadherent.6,8,30-32
Dietary self-monitoring apps on mobile phones are being used by the public, 19 and
clinicians are recommending these apps to patients.9,33 In addition to increased public use of
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mobile devices and health apps, the Clinician Apps Survey found that 62% of clinicians working
in diabetes and weight management settings recommended apps for dietary self-monitoring and
agreed that these apps were superior to traditional methods,33 even though the evidence base for
the use of dietary self-monitoring apps in weight loss is limited.9,17 To date, no studies have
examined the relationships between the frequency, consistency, and completeness of app-based
dietary self-monitoring and weight change in adults with obesity and/or overweight using Social
Cognitive Theory (SCT) as a guiding theoretical framework. The purpose of this study was to
assess if adherence to app-based dietary self-monitoring was beneficial for weight loss in
individuals who have obesity and/or overweight. The specific aims of this study were to 1)
explore the association between app-based dietary self-monitoring and weight change at eight
weeks among adults who have obesity and/or overweight, and 2) explore the relationships
between the frequency, consistency, and completeness of app-based dietary self-monitoring and
weight change at eight weeks in adults who have obesity and/or overweight and wish to lose
weight.
METHODS
Research Design, Setting, and Sample
This longitudinal study explored the relationship between adherence to dietary selfmonitoring with the Calorie Counter by FatSecret app (Calorie Counter)34 and weight change in
adults who have obesity and/or overweight. SCT informed study design and Figure 1 illustrates
the proposed relationships between variables. SCT emphasizes the interaction between people
and their environments, and proposes that human behavior is the outcome of the interaction of
personal, behavioral, and environmental influences. 35 Self-regulation is achieved through the
process of self-monitoring, setting goals, feedback, self-reward, self-instruction, and social
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support; an established self-regulation skillset is one of the best predictors of favorable weight
outcomes.36,37 The accuracy and consistency of self-monitoring are postulated as requirements to
change health behavior. 5,35
After institutional review board approval, employees who have obesity and/or overweight
were recruited from a large health system in an urban Midwestern community. Consistent with
three previous weight loss studies that implemented dietary self-monitoring apps and recruited
participants through worksites,38-40 this recruitment strategy was useful for this study as well.
Potential participants accessed the study flier via the employee intranet and completed informed
consent via Qualtrics. Participants consented for the PI to access their dietary and weight selfmonitoring data via the Fatsecret Professional software.
Study enrollment began on March 6, 2019 and ended June 6, 2019; Figure 2 illustrates
enrollment and the flow of participants through the study. The sample consisted of 90 adults who
met the eligibility criteria. Inclusion criteria included 1) adults age 18 and over with BMI ≥ 27.0
kg/m2; 2) the ability to read, write, and understand the English language; 3) access to a mobile
device with internet service capable of downloading and using the Calorie Counter app; 4)
willing to use Calorie Counter to self-monitor weight and dietary intake; 5) answering yes to the
following question: “Are you interested in losing weight?”; 6) access to a scale; and 7) weight
stable (no weight loss or gain >25 lbs. for the past 6 months). Exclusion criteria included 1)
diagnosed medical conditions that influence weight (e.g., ascites, diabetes, eating disorder, renal
failure, schizophrenia, congestive heart failure, cancer); 2) a history of bariatric surgery; 3)
pregnant and/or breastfeeding women; 4) women planning to become pregnant in the next eight
weeks; 5) a change in the following medications in the past 6 months (e.g., Sertraline,
corticosteroids [Prednisone], atypical antipsychotics [Quetiapine]); or 6) currently taking weight
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loss supplements or Food and Drug Administration (FDA) approved weight loss drugs (e.g.,
Adipex, Victoza).
Calorie Counter by FatSecret
Calorie Counter is the only free commercial publicly available dietary self-monitoring
app with a professional counterpart, Fatsecret Professional, that permits monitoring and export
of client data by a health professional.34,41 A previous agreement assessment between Calorie
Counter and a reference method (Dietplan 6) did not demonstrate any significant differences in
estimation of calorie intake.42 Self-reported baseline weight, height, and gender were entered into
each participant’s Calorie Counter account. The activity level for each participant was set to
sedentary, according to manufacturer recommendations.34 Each participant’s weekly weight loss
goal was set to one pound per week, which is consistent with current behavioral obesity
treatment for weight loss.43 Goal weight was 8 pounds (3.63 kg) less than baseline weight. After
entering this information, Calorie Counter calculated an individualized recommended daily
maximum calorie intake goal that displayed on the participant’s app dashboard.
Participants were asked to self-monitor all food and fluid intake consumed on a daily
basis; body weight at baseline and on a weekly basis. Study email accounts created via Google
Suite facilitated Calorie Counter setup and email delivery of Focus on Nutrition,44 an email
newsletter that contains nutrition health and wellness tips. Each participant received a welcome
email that included Calorie Counter and study email login information and researcher-created
handouts with step-by-step directions for downloading and logging into Calorie Counter on both
Android and Apple devices. Participants were given the option to watch a pre-existing video
tutorial about the basics of how to use Calorie Counter (Fat Secret App Demo) that is available
via YouTube.45 Participants received a follow-up email if no data were recorded after seven
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days. Participants who only recorded a baseline weight after their first week in the study received
an email reminder to record weight on a weekly basis. Participants also automatically received
an e-mail reminder from Calorie Counter every two weeks to record weight. Participants
received an email at the beginning of their third week that explained how to access the Focus on
Nutrition email newsletters, which were sent during weeks three through eight.
Data Collection Procedures
Participant demographic data were collected via a Qualtrics survey and self-monitoring
data were collected via Fatsecret Professional. Fatsecret Professional automatically emailed
weekly and daily summary reports of self-monitoring data recorded by each participant in
Calorie Counter to the principal investigator (PI). The weekly summary report included the total
number of days during the week that dietary self-monitoring was recorded, the amount of
calories consumed per day, and the specific day(s) that weight was recorded with the weight
measurements.34 The daily summary report included each participant’s self-reported body weight
and total intake of calories for the day.34 Data were transcribed from the Fatsecret Professional
Weekly Summary reports to an Excel spreadsheet. The PI compared data from the Fatsecret
Professional Weekly Summary reports to PI-generated reports to check for any transcription
errors. Participants received a $20 Amazon e-gift card via e-mail after completing self-reported
body weight measures at baseline and at the end of eight weeks. Upon completion of data
collection, each participant was given the option to keep their Calorie Counter account and the
PI then disconnected from study Calorie Counter accounts via Fatsecret Professional.
Measures
The demographic survey in Qualtrics was based upon the National Institute of Nursing
Research (NINR) common data elements.46 The following demographic variables were
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examined: gender; race; ethnicity; highest educational level completed; employment status; age;
and marital or partner status. For the indicators to adherence of self-monitoring, Frequency was
defined for each participant as the total number of days that any dietary self-monitoring occurred
over the duration of the study29, and further described as the percentage of days that any dietary
self-monitoring occurred over the duration of the study.25,28,29 Consistency of self-monitoring
was defined as completion of greater than or equal to three daily dietary self-monitoring records
per week (consistent) or the recording of less than three days of dietary self-monitoring per week
(inconsistent);27 absence of dietary self-monitoring during a given week was considered
inconsistent self-monitoring. Consistency was then cumulatively defined for each participant as
the sum of consistent weeks of self-monitoring (0-8 weeks). For example, if a participant
recorded greater than or equal to three daily dietary self-monitoring records per week for five out
of eight possible weeks, the participant consistently self-monitored during five weeks and
inconsistently self-monitored during three weeks.
Completeness of dietary self-monitoring was defined as the recording of 50% or more of
the individualized weekly calorie goal (complete) and recording less than 50% of the
individualized weekly calorie goal (incomplete) for each week; absence of dietary selfmonitoring during a given week was considered incomplete self-monitoring. Each participant’s
individualized recommended daily maximum calorie intake goal was multiplied by seven days to
calculate individualized weekly calorie goals. Completeness was then cumulatively defined for
each participant as the sum of complete weeks of self-monitoring (0-8 weeks). For example, if
Calorie Counter calculated a recommended daily maximum calorie intake goal of 2,000 calories
per day for an individual participant, then the individualized weekly calorie goal for this
participant was 14,000 calories. Thus, this participant needed to record 7,000 calories or more
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per week to be a complete self-monitor each week. If this participant recorded 8,000 calories per
week for 5 weeks out of 8 weeks in the study, then this participant was a complete self-monitor
for 5 weeks and an incomplete self-monitor for 3 weeks.
Baseline weight was self-reported in pounds, and baseline height was self-reported in feet
and inches. Self-reported height and weight has been found to be accurate and valid47-51 and
reliable,47,52 including data from participants who were severely overweight. 47,53 Baseline BMI
was calculated using the formula: weight (pounds) divided by height (inches) 2 multiplied by the
conversion factor 703 54; BMI is expressed in kg/m2. Overweight is defined in this study as a
BMI of 27.0 to 29.9 kg/m 2 and obesity is defined as a BMI greater than or equal to 30 kg/m2 .2
Final weight was defined as the last weight observation that each participant recorded. Final
weight was subtracted from baseline weight to determine change in weight (expressed in
pounds). Change in weight from baseline to eight weeks was divided by baseline weight and
multiplied by 100 to determine percent weight change.
Statistical Analysis
Data were exported from Microsoft Excel into the Statistical Package for the Social
Sciences55 (SPSS) 25.0 and analyzed with descriptive and inferential statistics. The PI manually
compared the Fatsecret Professional Weekly Summary reports for weeks 1, 3, 5, and 7 to the
corresponding Fatsecret Professional Daily Summary reports for every participant to assess for
backlogging. Backlogging was defined as the recording of any dietary self-monitoring data for a
date prior to the current day. Study completers (n = 50) were participants who recorded a
baseline weight, dietary intake, and a weight at eight weeks and partial completers (n = 40) were
participants who recorded a baseline weight, dietary intake, and a weight outside of the final
week eight. Dropouts (n = 9) were participants who had expressed desire to discontinue their
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participation in the study. The demographics of participants who self-monitored dietary intake
and weight were compared to the demographics of participants who dropped out of the study. All
participants and dropouts were employed. The Mann-Whitney U test56 found no significant
differences in age (U = 280.5, z = -1.52, p = .129), baseline weight (U = 325.0, z = - .974, p =
.330), or baseline BMI (U = 336.0, z = -.842, p =.40) between participants and dropouts. The
Fisher exact test found no significant differences in gender [odds ratio (OR) = .967, 95%
Confidence Interval (CI) = .930, 1.0004, p = 1.0] and ethnicity (OR = .967, 95% CI = .930,
1.0004, p = 1.0) between participants and dropouts.
Data from participants who formally withdrew from the study were not used in the
specific aims analysis. Data analysis for all study participants were performed with intention-totreat analysis using the last observation carried forward.6,28 This is an imputation approach that
assumes no weight loss since the last recorded observation. Separate data analyses were
performed for both study completers (n = 50) and the entire sample (N = 90) and statistical
significance was determined with a p value set at < .05 (two- tailed test).57 A dependent samples
t-test was used to explore mean weight change between baseline weight and final weight. 57 The
Kolmogorov-Smirnov and Shapiro-Wilk tests, normality plots, histograms, and measures of
skewness and kurtosis examined normality.57
Boxplots, normality plots, and casewise diagnostics screened for outliers. Three percent
weight change outliers were discovered (over two standard deviations from the mean) and these
outliers were participants who lost a higher percentage of weight compared to the rest of the
sample. In the study completer analysis, one case was an outlier in both baseline weight and final
weight. One outlier was discovered in consistency in the study completer analysis and the case
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had no consistent weeks of self-monitoring. Analyses were performed with and without these
outliers.
The consistency of self-monitoring and the completeness of self-monitoring were coded
as binary variables. The frequency of self-monitoring was a continuous variable. Before the
independent variables were entered into a multiple regression model, the association between
each independent variable and percent weight change at eight weeks was analyzed with simple
linear regression. Specifically, the percent weight change at eight weeks was regressed on the
frequency, consistency, and completeness of self-monitoring. Each independent variable was
entered into the multiple regression equation simultaneously. Collinearity statistics and residuals
were VIF ≥ 9.31, tolerance ≤ .11, Mahalanobis distance ≥ .097, Cook’s distance ≤ .53, and
centered leverage values ≤ .243. The Durbin-Watson statistic was 2.28. The independent
variables were all highly correlated with each other (r > .907), which violated the assumption of
multicollinearity. The analysis met the assumptions of simple linear regression, thus only simple
linear regression results are presented.
Power Analysis and Sample Size
A priori power analysis was conducted with G*Power 58 version 3.1.9.2, using Linear
multiple regression: fixed model, 𝑅2 deviation from zero. In order to achieve power of .80, with
an alpha level of .05, effect size of .15 (medium effect size), three continuous predictor variables,
and a two-tailed test, 77 participants were needed for the study. Previous weight loss studies with
dietary self-monitoring apps that ranged from eight weeks to three months have experienced
dropout rates ranging from 10% to 24%.39,59,60 Thus, the ideal sample size for this study was 96
participants to compensate for a possible 24% dropout rate and still achieve power of .80. The
dropout rate for this study was 9.1% and post hoc actual calculated power for this study was .87.
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RESULTS
Demographic Characteristics
Table 1 provides descriptive data on demographic, independent, and outcome variables
for the entire sample (N = 90), study completers, and partial completers. Over half of the
participants (n = 50, 56%) were study completers and 44% (n = 40) were partial study
completers. Figure 2 illustrates the flow of participants through the study. Approximately 76% of
the participants had obesity and 24% had overweight. The sample was employed, age 42 years
on average with an age range of 23 to 69 years, predominantly female (96.7%), White (90%),
and not Hispanic or Latino (96.7%). Most of the sample completed a Bachelor’s (34%),
Associate’s (27%), or a Master’s (19%) degree. Nearly two-thirds of the sample was married
(63%) and nearly one-fourth (23.3%) was never married. The sample had an average BMI of
35.0 kg/m2 (± 6.2 kg/m2), which is consistent with obesity, and an average baseline weight of
212.5 (± 43) pounds. Most of the partial study completers (75%) recorded a final weight during
the first five weeks of the study, although 20% of the partial study completers (n = 8) did not
record a weight beyond baseline.
The characteristics of study completers were similar to the entire sample. Study
completers were currently employed, age 43 years on average, predominantly female (94%),
White (94%), and not Hispanic or Latino (98%). All the male participants (n = 3) were study
completers. Approximately 70% of study completers had obesity with an average BMI of 33.6
kg/m2. Study completers self-monitored an average of 39.2 (± 15.5) days.
Associations of the Indicators of Self-monitoring Adherence and Percent Weight Loss
Change in weight ranged from weight loss of 14.8 pounds to weight gain of 5 pounds and
percent weight change ranged from 7.5% weight loss to 2.3% weight gain. The dependent-
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samples t-test analysis with and without the percent weight change outliers revealed a minor
difference in change in weight but significance results were unchanged. Thus, results are
reported using data from the entire sample (N = 90). Paired-sample t test revealed a significant
[t (89) = -6.59, p < .001] mean difference (M = -3.26 ± 4.70 lbs., 95% confidence interval (CI) =
-4.24, -2.28 lbs.) between baseline weight (M = 212.5, ± 43 lbs., 95% CI 203.5, 221.5 lbs.) and
final, 8-week weight (M = 209.3 ± 42.8 lbs., 95% CI 200.3, 218.2 lbs.). Participants selfmonitored 28 (± 18) days out of 56 days on average. Most of the sample (n = 80, 89%)
backlogged one or more days of self-monitoring during the study, however this phenomenon was
not part of our definitions of frequency, consistency, or completeness.
Correlational analyses revealed significant low-to medium-level associations between
frequency (r = -.261, p = .007), consistency (r = -.275, p = .004), and completeness (r = -.197, p
= .031) of self-monitoring with percent weight change (M = -1.54 ± 2.26, 95% CI = -2.02, -1.07).
Table 2 displays the simple linear regression results. Simple linear regression analyses revealed a
significant [F (1, 88) = 6.42, 95% CI = -.032, -.004, p = .013] association (R2 =. 068 and adjusted
R2 =.057) between the frequency of self-monitoring (M = 50.14 ± 32.94, 95% CI = 43.24, 57.04)
and percent weight change as well as a significant [F (1, 88) = 7.18, 95% CI = -.391, -.058, p =
.009] association (R2 = .075, adjusted R2 = .065) between the total weeks of consistent selfmonitoring (M = 4.44 ± 2.77, 95% CI = 3.87, 5.02) and percent weight change. Each 1%
increase in frequency of self-monitoring was associated with a .02% decrease in weight. Each
week of consistent self-monitoring was associated with a .23% decrease in weight. Frequency of
self-monitoring explained 5.7% of the variance and consistent self-monitoring explained 6.5% of
the variance in percent weight change. Total weeks of complete self-monitoring (M = 3.42 ±
2.87, 95% CI = 2.82, 4.02) was not significantly associated with weight change [F (1, 88) = 3.57,
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95% CI = -.319, .008, p = .062]. The only different result without the three percent weight
change outliers was that simple linear regression revealed a significant (F (1, 85) = 5.29, 95% CI
= -.310, -.023 p = .024) association (R2 = .039, adjusted R2 = .028) between total weeks of
complete self-monitoring (M=3.44 ± 2.9) and percent weight change (M = -1.34 ± 2.01, 95% CI
= -1.77, -.91).
Study completer Results
Paired sample t test of study completers (n = 50) revealed a significant [t (49) = 5.96, p <
.001] mean difference (M = -4.53 ± 4.57 lbs., 95% CI = -6.05, -3 lbs.) between baseline weight
(M = 202.42 ± 37.97 lbs., 95% CI = 191.63, 213.20 lbs.) and final weight (M = 197.89 ± 37.15
lbs., 95% CI = 187.34, 208.50 lbs.) that corresponded to percent weight change (M = -2.19 ±
2.58, 95% CI = -1.46, -2.93). The study completer dependent-samples t-test analysis was done
with and without the baseline and final weight outlier with no change in significance. Study
completers self-monitored an average of 70.2 (± 27.7) percent of days in the study. Study
completers consistently self-monitored an average of 6.1 (± 2.3) weeks and completely selfmonitored an average of 4.9 (± 2.8) weeks. Study completers achieved an average of 2.19% (±
2.58%) weight loss. Correlational analysis revealed weak associations between the frequency (r
= -.047, p =.748), consistency (r = -.082, p =.569), and completeness (r = -.023, p =.857) of
self-monitoring that were not significantly associated with weight change. Simple linear
regression was performed with and without the consistency outlier in the study completer
analysis with no change in significance. Regression analysis of study completers revealed that
frequency [F (1, 48) = .105, 95% CI = -.031, .023, p = .748], consistency [F (1, 48) = .328, 95%
CI = -.414, .230, p = .569], and completeness (F (1, 48) = .033, 95% CI = -.290, .242, p = .857]
were not significantly associated with percent weight change.

116

DISCUSSION
The primary aims of this longitudinal descriptive study were to explore the association
between app-based dietary self-monitoring and weight change at eight weeks among adults who
have obesity and/or overweight and to explore the relationships between the frequency,
consistency, and completeness of app-based dietary self-monitoring and weight change at eight
weeks in adults who have obesity and/or overweight. App-based dietary self-monitoring and the
frequency and consistency of self-monitoring were significantly associated with weight loss;
completeness of self-monitoring was not significantly associated with weight change. The study
completer analysis yielded a significant association between app-based dietary self-monitoring
with weight loss as well. Study completers lost a modestly higher percentage of weight and selfmonitored more frequently, consistently, and completely than the whole sample, yet these
indicators of adherence to self-monitoring and weight change were not significantly related to
weight loss, likely due to insufficient power.
App-based dietary self-monitoring in the current study was significantly associated with
an average weight loss of 3.26 pounds, which corresponds to an average weight loss of 1.54% of
baseline weight. Comparison of the results of the current study with app-based dietary selfmonitoring studies is difficult secondary to heterogeneity of study designs61 and how adherence
has been defined.26,62 Relationships between app-based dietary self-monitoring and weight
change are inconsistent. The amount of weight loss associated with app-based dietary selfmonitoring in the current study is similar to a study that implemented the Lose It! app.60 Results
of the current study contrast with three studies that found no significant associations between
app-based dietary self-monitoring and weight change.63-65 Yet, four app-based dietary selfmonitoring studies found significant associations between self-monitoring and a higher amount

117

of weight loss than found in the current study.59,66-68 Results of the current study suggest that
app-based dietary self-monitoring may aid short-term weight loss. This evidence supports the
idea that the relationship between app-based dietary self-monitoring and weight loss may be
similar to the relationship between paper-based dietary self-monitoring and weight loss.
In our study eight participants (9% of the sample) achieved clinically significant weight loss,
defined as a weight loss of ≥ 5% of baseline body weight and associated with a reduction in
cardiovascular disease risk factors.69 Weight loss associated with app-based dietary selfmonitoring has been modest61,70 and achievement of clinically significant weight is inconsistent.
Clinically significant weight loss in app-based dietary self-monitoring intervention studies has
ranged from none69 to 21% - 27% of the sample38,59,71,72 up to 51% of the sample.73 Similar to the
current study, Hebden, Cook, Ploeg, King, Bauman, Allman-Farinelli39 found that 9.8% of the
sample who used app-based dietary self-monitoring achieved clinically significant weight loss.
Results of the current study suggest that clinically significant weight loss may be possible in
those who use a dietary self-monitoring app to attempt weight loss, however this requires further
investigation.
Participants self-monitored an average of 50% of the total number of study days, which
was significantly associated with weight loss. Frequency of self-monitoring in the current study
is similar to previous app-based dietary self-monitoring studies, which found that participants
adhered to self-monitoring an average of 50%38 to 53.5%72 of possible study days with an
average of 29 days.74 Self-monitoring frequency in the current study was significantly but lowto- moderately correlated with weight loss. These low to moderate correlations between
frequency of app-based dietary self-monitoring and weight loss are lower than the significant
moderate and strong correlations of frequency of app-based dietary self-monitoring with weight
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loss found in previous studies.66,67,75,76 Self-monitoring frequency in the current study explained
only 6.8% of the variance in weight loss, which is low compared to a study that found selfmonitoring frequency explained 27% of the variance in weight loss. 62 The low amount of
explained variance suggests that other behavioral and social characteristics may be associated
with weight loss. Although greater frequency of app-based dietary self-monitoring has been
significantly associated with greater weight loss,77-79 results of the current study suggest that
dietary self-monitoring with an app for a minimum of 50% of days may be associated with shortterm weight loss, however it is unclear if frequent self-monitoring or how much frequent selfmonitoring may aid clinically significant weight loss. If weight loss is possible with selfmonitoring during only one-half of days, potential exists to decrease the self-monitoring burden.
Participants self-monitored at least one food or beverage at least 3 days per week an
average of 4.4 weeks, which was significantly associated with weight loss. Consistency of selfmonitoring had the highest low to moderate correlation with weight loss of the indicators of
adherence we explored and explained the most variance (7.5%) in weight loss. The significant
association between the consistency of self-monitoring and weight loss in the current study is
similar to evidence in other studies,73,79,80 however these studies required more days of selfmonitoring per week to be considered consistent. Moderate (3-4 days per week) and high (> 5
days per week) consistency of self-monitoring has been significantly associated with clinically
significant weight loss.81 Thus, consistently self-monitoring 3 days per week for 4.4 weeks or
more is associated with short-term weight loss, but it is unclear if this amount of consistent selfmonitoring can aid clinically significant weight loss. If the minimum amount of app-based
dietary self-monitoring required to lose weight was three days per week for 4 to 4.5 weeks, then
this may be another avenue to reduce the dietary self-monitoring burden.
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The sample completely self-monitored dietary intake an average of 3.42/8 weeks, which
was not significantly associated with weight change. Completeness had the weakest correlation
with percent weight loss and explained the least amount of variance in weight loss. Assessment
of the association between completeness of self-monitoring and weight change can be difficult,
as completeness can be combined and confounded with other variables such as recording
bodyweight and frequency of meal consumption.75. Limited evidence supports the relationship
between completeness of self-monitoring and weight change. Contrasting with the findings of
the current study, a significant association between self-monitoring adherence to weekly
individualized calorie goals and weight loss with personal digital assistance has been found. 82
Thus, results of the current study suggest that completely self-monitoring ≥ 50% of an
individualized weekly calorie goal does not aid short-term weight loss. Thus, further
investigation of the relationship between completely self-monitoring dietary intake and weight
loss is needed.
Backlogging is a phenomenon encountered in weight loss studies83 and was quite
prevalent in the current study. Dietary self-monitoring diaries are intended to be used in real
time, but diet recording can occur long after dietary consumption. 83 Backlogging dietary selfmonitoring data can make diary entries appear as if they were recorded in real time when this
may not have occurred.83 A significant correlation between percent weight loss and recording
dietary intake within 15 minutes of opening an electronic paper diary was found in a previous
study.83 Thus it is possible that weight loss could have been increased if dietary self-monitoring
occurred in a timelier manner. A lack of information about this phenomenon was found in the
extant literature.
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Strengths and Limitations
This study has several strengths. The proposed relationships between personal,
environmental, and behavioral factors in SCT informed the study design. This study tested the
relationship between app-based dietary self-monitoring and weight change in adults with obesity
and/or overweight. Then, it investigated the associations between three indicators of adherence to
app-based dietary self-monitoring and weight change, which have not been well-studied. This
investigation used a free commercial dietary self-monitoring app with a professional database,
which allowed objective collection of all participant self-monitoring data over the course of the
study. All study components were remotely delivered, which permitted inclusion of a robust size
of participants from any site within the health system. A study completer analysis further
described relationships between the indicators of adherence and weight change.
This study also has several limitations. The only advertisement and enrollment method
used was via the employee intranet, which posed a risk of selection bias,84 however the intranet
was the primary source of information within the health system for all employees. This study
was descriptive and uncontrolled, thus no causal relationships can be inferred. All data were selfreported and self-reported bodyweight has been underestimated in previous studies. 85,86
Eligibility criteria excluded potential participants with a BMI of 25.0 to 26.9 kg/m 2 to prevent
risk of excessive weight loss during the study, however this criterion may have contributed to
inclusion of more adults with obesity (n = 69) than adults with overweight (n = 21).
This study included six email newsletters with health and wellness tips, researchercreated handouts with step-by-step directions for downloading and logging into the app, and an
optional pre-existing publicly available video tutorial, but we did not offer any live training
sessions about how to download and use the app, and diet was not standardized. Only 56% of the
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sample self-monitored through the end of the study (n = 50), which is similar to other studies that
included app-based dietary self-monitoring.62,64,87,88 This study could have included a selfmonitoring run-in period,89 which could have potentially increased the number of study
completers, however this method risks compromise of internal and external validity. 89,90
Assessment of backlogging in this study occurred through manually checking one-half of study
weeks until one episode of backlogging was found. Further manual assessment of backlogging
was not possible due to the quantity of data and no method was found in the Calorie Counter app
to assess backlogging. The sample consisted mostly of white (not-Hispanic or Latino) women
who were an average of 42 years old, educated, married, and work in a large health system
within the urban Midwest, thus generalizability of study results are limited. Only one dietary
self-monitoring app was used to study associations between self-monitoring and weight loss,
which may limit generalizability of results to other apps. Also, duration of this study was short
and results can only be generalized to short-term weight change associated with app-based
dietary self-monitoring.
Recommendations for Further Research
Further research should investigate if the respective relationships between the frequency
and consistency of app-based dietary self-monitoring and weight loss continue over a longer
period of time, such as 6 months. Associations between these indicators of adherence and weight
maintenance should also be investigated. The relationships between frequent and/or consistent
app-based dietary self-monitoring and clinically significant weight loss should be explored. It
may be useful to assess if a less stringent self-monitoring requirement, such as 3 days of appbased dietary self-monitoring per week, has a positive association with improvement of
adherence and weight change in a larger study of longer duration. Backlogging of dietary self-
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monitoring data is a phenomenon that should be further investigated in relation to weight change.
Comparing the amount of weight change between consistent and inconsistent self-monitors with
and without backlogging may provide useful information of the effects of backlogging upon
weight change. Future research in this area should include more men as well as ethnically and
racially diverse populations.
Conclusions
App-based dietary self-monitoring was associated with short-term weight loss in those
with obesity and/or overweight who were interested in losing weight. This result lends support to
the notion that the relationship between app-based dietary self-monitoring and weight loss may
be similar to the relationship between paper-based dietary self-monitoring and weight loss.
However, the relationship between app-based dietary self-monitoring and clinically significant
weight loss has yet to be determined. Results suggest that consistent (≥ 3 days/week) and
frequent (≥ 50% of days) app-based dietary self-monitoring are associated with weight loss.
These results suggest that app-based dietary self-monitoring one-half of the time or only three
days per week may be beneficial to weight loss. However, it is unknown if frequency and/or
consistency of self-monitoring are related to clinically significant weight loss. If these indicators
of adherence are related to clinically significant weight loss, it is also unknown how much
frequent and consistent self-monitoring is necessary to achieve clinically significant weight loss.
The possibility that “part-time” app-based dietary self-monitoring may be related to weight loss
exerts potential to reduce the self-monitoring burden and possibly affect adherence. Clinicians
may wish to consider emphasizing frequent and consistent self-monitoring, rather than complete
self-monitoring, when providing weight loss counseling.
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Figure 1: Social Cognitive Theory model of reciprocal determinism applied to the proposed
relationships between weight, use of a dietary self-monitoring app, and the frequency,
consistency, and completeness of dietary self-monitoring.

App = Application.
Adapted from Bandura.37
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Figure 2. Participant flow chart following the Consolidated Standards of Reporting Trials
(CONSORT) guidelines; adapted from Schultz.91
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Table 1: Demographic, Independent, and Outcome Variable Descriptive Data (N = 90).
Variable
(range)

Whole Sample
(N = 90)
n (%)

Study Completers
(n = 50)
n (%)

Partial Study
Completers (n = 40)
n (%)

Demographic Variables
Gender
Male

3 (3.3)

3 (6)

0

Female

87 (96.7)

47 (94)

40 (100)

Black

7 (7.8)

3 (6)

4 (10)

White

81 (90)

47 (94)

34 (85)

Other

2 (2.2)

0

2 (5)

Not Hispanic or
Latino

87 (96.7)

47 (98)

38 (95)

Hispanic or
Latino

3 (3.3)

1 (2)

2 (5)

High school
graduate

7 (7.8)

3 (6)

4 (10)

Some college

7 (7.8)

3 (6)

4 (10)

Associate
degree:

24 (26.6)

8 (16)

12 (30)

Race

Ethnicity

Education
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Table 1: Demographic, Independent, and Outcome Variable Descriptive Data (N = 90)
(continued).
Variable
Whole Sample
Study Completers
Partial Study
(range)
(N = 90)
(n = 50)
Completers (n = 40)
n (%)
n (%)
n (%)
Bachelor’s
degree

31 (34.4)

18 (36)

13 (32.5)

Master’s
degree

17 (18.9)

11 (22)

6 (15)

Professional
school

3 (3.3)

3 (6)

0

Doctoral
degree

1 (1.1)

0

1 (2.5)

Never married

21 (23.3)

14 (28)

7 (17.5)

Married

57 (63.3)

32 (64)

25 (62.5)

Widowed

1 (1.1)

1 (2)

0

Domestic
partnership

2 (2.2)

2 (4)

0

Divorced

9 (10)

1 (2)

8 (20)

90 (100)

50 (100)

40 (100)

Overweight

21 (23)

15 (30)

6 (15)

Obesity

69 (77)

35 (70)

34 (85)

Backlogginga

80 (89)

45 (90)

35 (87.5)

Marital Status

Employment
Working now
Weight Category
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Table 1: Demographic, Independent, and Outcome Variable Descriptive Data (N = 90)
(continued).
Variable
Whole Sample
Study Completers
Partial Study
(range)
(N = 90)
(n = 50)
Completers (n = 40)
Mb (SD)c
M (SD)
M (SD)
d
95 % CI
95 % CI
95 % CI
Age (years)

42.8 (10.1)

43.1 (9.1)

42.4 (11.4)

(23 - 69)

40.7, 44.9

40.1, 45.7

38.7, 46

Baseline BMIe
(kg/m2)f

35.1 (6)

33.6 (5.5)

36.9 (6.7)

(27.0 – 52)

33.8, 36.4

32, 35.2

34.8, 39.1

Baseline weight
(pounds)

212.5 (10.1)

202.4 (38)

225.2 (46)

(122 - 320)

203.5, 221.5

191.6, 213.2

210.4, 239.9

Independent variables
Frequency (days)

28.1 (18.4)

39.3 (15.5)

14 (10.5)

(1 - 56)

24.2, 32

34.9, 43.8

10.7, 17.4

Frequency (percent)

50.1 (33.3)

70.2 (27.7)

25 (18.7)

(1.8 - 100)

43.2, 57

62.3, 78

19.1, 31

Consistency (weeks)

4.4 (2.8)

6.1 (2.3)

2.4 (1.7)

(0 - 8)

3.9, 5

5.4, 6.8

1.8, 2.9

Completeness
(weeks)

3.4 (2.9)

4.9 (2.8)

1.6 (1.6)

(0 - 8)

2.8, 4

4.1, 5.7

1.1 (2.1)
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Table 1: Demographic, Independent, and Outcome Variable Descriptive Data (N = 90)
(continued).
Variable
Whole Sample
Study Completers
Partial Study
(range)
(N = 90)
(n = 50)
Completers (n = 40)
M (SD)
M (SD)
M (SD)
95 % CI
95 % CI
95 % CI
Outcome Variables
Final weight
(pounds)

209.3 (43)

197.9 (37.2)

223.5 (45.5)

(120.8 - 316.1)

200.3, 218.2

187.3, 208.5

209, 238

Change in weight
(pounds)

-3.3 (4.7)

-4.53 (5.37)

-1.68 (3.1)

(-14.8 - 5)

-2.27, -4.24

-3, -6.25

-0.70, -2.7

Percent weight
Change

-1.54 (2.6)

-2.19 (2.58)

-0.73 (1.45)

(-7.51 – 2.75)

-1.07, -2.02

-1.46, -2.93

-.26, -1.19

Final BMI
(kg/m2)

34.6 (6.2)

32.9 (5.5)

36.7 (6.4)

(26.2-50.5)

33.3, 35.9

31.3, 34.4

34.6, 38.7

aBacklogging

= the recording of any self-monitoring data for a date prior to the current day.

b

M = mean.

cSD

= standard deviation.

dCI

= confidence interval.

eBMI

= body mass index.

fkg/m2 =

kilograms/meter squared.
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Table 2: Regressions of Associations between Self-monitoring Adherence and Weight
Change (N = 90).

a

Variable

Ba

SE (b)b

B

tc

Pd

95% CIe

Frequency

-.018

.007

-.261

-2.53

.013

-.032, -.004

Consistency

-.225

.084

-.275

-2.68

.009

-.391, -058

Completeness -.155

.082

-.197

-1.89

.062

-.319, .008

B = standardized beta coefficient.

bSE
ct

(b) = standard error of the unstandardized beta coefficient.

= t test value.

d

p = alpha level.

eCI

= confidence interval.
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